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^ (54) Title: DIPEPTIDYL PEPTIDASE IV INHIBITOR 
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2 (57) Abstract: A compound represented by the general formula (I): A-B-D <wherein A represents optionally substituted 1-pyrro- 
^ h'dinyl, optionally substituted 3-thiazolidinyI, optionally substituted l-oxo-3-thiozolidinyi, etc.; B represents a group represented by 
I/) a)-<C(R')(R^))kCO- (wherein k is an integer of 1 to 6 and R' and R^ are the same or different and each represents hydrogen, hydroxy, 
O halogcno, etc.). etc.; and D represents a group represented by -U-V [wherein U represents optionally substituted pipcrazinediyl, etc. 
^ and V represents a group represented by -E-R'' (wherein E represents a single bond, -CO-, -C(=0)0-, or -S02* and R"^ represents 
O hydrogen, optionally substituted alkyi, etc.)], ctc.> or a pharmacologically acceptable salt of the compound. 
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-m^ ( I ) : 
A-B-D 

U i;=.}l^, m^^b< mmt^(0 1 -^TV V i^-)l&^^0.L. 

Blia)- (C(R')(R')) kCO- {^tp. ktt 1 60SI!t=^*U R'S15 

Bit. -U-Vt^ifs UttB^^L<{i#g^Otf'^7v?>i;^;i/S^>&^t, v 
{±-E-R^ (^4^. E{i#?K^. -CO-. -C ( = 0) Xtt-SO^-^ 
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m m m 

©ffe DPP- 1 V 1 ^ ]^«® ^cC^b-^ Wtima^a^ fcffF^^ n ^ CD^ 

mm 

Dpp-iv ^ji-fy^>m^r^ K- 1 {Gi?-i)(D^^mti:Lm-^TmmtLzm 

?)tl-C^^-5o 6LF-1 its WA^^©^ 'J >®S!tffi<&^;i/:3-;^iiJtfe#flt>tM 
t^Zti?^. DPP-IV PlS^Jtt B^H^i^t^-ra^^Jii'S; f) 3 ^ ^: td^igi^^tl 
-So « [x-r h u-^JT (Diabetologia) s 42 #s 1324-1331 H (1999^) ^ 
^^r-^-x^-X (Diabetes) s 47 #s 1663-1670 M (1998^) ^ Y^'^n^ 
jFPS^^fF 19616486 ;StKffll^'Nfl^ 97/40832 (W097/40832) ^] C:fc'^.^T^ DPP-IV PI 

DPP-IV \ts A^©4a^±^fcD^M^S^±t^5V^Tfig^^SiJ*W■r 2. c: 
^e.^^T^^-5 CWr® (a) ~ (f ) ^] 0 
(a) ^«^t*5VNT DPP-IV ASM#■r^ci:*s»^^^TV^^o 
. DPP-IV ©^m(is hi;x>X«^niliM^cJ;l5^ T-«fJiJPt^ [X*> 
i^:^tr:p> • ^^•\'-:^;^ • • Ay nS^-CScand. J. Immunol. K 33 737 
M (1991 #)] o DPP-IV Il««t>- DPP-IV kl^-r^irCWAx bi^x>:RZ>TO 

^^-(Biol. Chem. Hoppe-Seyler)^ 305 H (1991 ^) ;RtJ^^©4'0##^?'J] o 
^YiJ^ >©B4^ I L - 2ii^iffl!iSiimt;B-|fflJia-N;i/^'?-tStt©a^d^T - U 
ym(Dmi-mmt. DPP-IV ^tt(cft#tl>c:i:A5TN^tlTV>^ [J^^Vi^rMf 
:f> -^r:^-^ ni?-(Scand. J. IimunoLK 29#s 127M (1989 
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-rx>e/-X-:t7*-if •^:f-rx'f K U:^(Proc. Natl. 

Acad. Sci. USAK 88 ^> 1556 M (1991^)] tB^cD^'orD U Xboroproline)^ 

T\ JJT;Jlil^U>>''?t1cli^:St5IL-2g4§WJU x'e7;^{3^'V^T in vivo T' 
^ 1/ > i^T-E^^ Ix ?)Jn;«4®JPil {c*^T- tit v^ [ ^ 
U -;!3;v • 7> K • • Ay Di?-(Clin. Exp. Inmmol.K 89 

192 H (1992 ^)] o 

(b) HIV ^^{3:fe^^T^ DPP-IV t^i^fSHS^JXiiini^fis ^^)lX(Dmmf^^ 

(DB:xm±Lti:itifim^^nx\^^o hiv-i t^^bfeiiAft*© T-iiax-fi 

CD26^S£D^lil?fi9M^i>M^^tLS^Ii: [P^'-tJl - • 4 h^Vty-iJ. 
Immunol. K 149^. 3073M (1992^)] Jfct>*HIV-l Tat ^ >/1^K{±^ DPP-IV {3^ 
-^ta^lt Ay Di^-(J. Immunol. K 150 2544 M (1993 

^)] As^e)tl•rv^So 

(c) MP^J^® DPP-IV /b^s Wte^tt^^y h®|LSt>tu^lS^«t^f-§g«^0-^. 
Cell. BioDs 121 1423 M (1993 ^P)] o 

(d) ^g»CD DPP-IV 0^SA^. 1ii4P®U'i7x'^(RA)^5:U^ii¥^»M#0 

7-f i^:tPi^-(J. Cell." Physiol. )s 15ms 378 M (1992^)] o 

(e) ^gv^ DPP-IV rSttA^s M.\^(Dm±Bm:K0mmRV^miLm{prosta.tosoMe)(Dm 

U - . -^r = ;^ h >J - • T> K • U • >'M ^ b U -(Eur. J. Clin. 
Chei. Clin. Biochem.)s 30 333 M (1992^)] o 

( f ) Dpp-iv It. 'i-mm(Dmm-r:mM(Dyy'^t/yy'T ^ t-'^im) tm-^t^:! 

tifim^iiX\^^^ [■9--r:i:>;^(ScienceK261#s 466M (1993 ^)]o ADA 

b ht:}^V^"C^ifi3fe^•a•■^^^^:^ (severe combined immunodeficiency 

disease)(SCID)0MS i: ^ ^ o 
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^^(D^wMMtLx^^-^h^^ti^Bm^n^o mnt. (a) ffi»itJ3 

mti:m^t^^B^^0.x(D^-( ymmmmk (b) t -m-.® hiv 
xw±Rn'^tit^M-o< AIDS m^^^m^±&mm) o'^mRn^wx^^ti^m 
m. ( c ) ^^I55±^ ^\z%R-cF-m±mmm(Dm-^0U^^B±t^%(DmM. ( d ) 
m^mm. m^^m^mk (e) «®fiiBi«{3*^fci:M^i: 

tT^ffl-??$)§i:#^^tl^o ^l^ts 10-182613 DPP-IVffl 

Dpp-iv mmitbxit. mmm 95/34538 (W095/34538) s mmm 98/19998 

(W098/19998) . @|^#S^ 00/34241 (WOOO/34241) . *S^|«F 6011155. ^m<^ff 
6124305 2fcl57l^il'^fF 5462928 tN-g^tD U i^>^^i*:>?)5s ^mm^ 6107317 

stjf^sifi^ 6110949 tN-am^T^;-;i/M^#:A^s mmm^ 95/15309 

(W095/15309) t^^Sft-^tlA^. S^^fF 99/67279 (W099/67279) . mmM^ 
99/61431 (W099/61431) ^ gH^i^ffF 99/67278 (VI099/67278) SU^^a^fF 6090786 
/'l^il^frA^s 3-D yA^m 1050540 MX^^m^^ 5543396 

*^0-§®^m{ixDPP-IV©PIS#ffl<^^-r^if5S'5:'fb^tl?&«-r^^^fc:$)^<, 

^fes *^B^0Sij^^M{ix ±HB®ftffl^%-r^'fb-^«{i^a#fi«j{3i^^^ti§ 

-&«®^B6;5t>*/X(ir&3i^^i^{±^®flbDPP-IV:b^P#-rs«oMJ3Wffl* 

ttah^. j^mmimr(D (i) ~ (xxv) icmt^o 
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( I ) -^^ (I ) : 
A-B-D 
<^^. 

Aiimm^L< mmm<D i - t-a u i;:=.)m, m^^L< itwrnmco 3 -^rv 

-;r:3E.tl- V U i^-^l/^s b < {i^WJ^© 2 , 5 - t K D - 1 - D ij 
glfe^ b < (i^^sm© 1 - 1: D u fim^ b < \mWMo:>y^^ U >^ *^ WM 

^ b < ttimife© 1 > h* u -v'l'^. b < tt^^s^© 1 > K u 
b < {i^mm© i-it^^\LYxi^yY') mM^ b < \-mw^(D 1 - 

Bii 

a) - (C(RM(R')) kCO- (sett's k(ilipe>6©glgi;^^U 

^ b < {i^mi^©T;i/:3r - b < ttimt^©:?' U b < (± 

mmM(DTy)v^)m. b < a^mmc'^x d y y ^^lism^ b < 

i±$m^(D^r- t2rv —)\^T)V^)]/^^m.tls>. ^ -5 b^^ii^t:^-^ bfc 
Ji^ {c b 2 o © R 1 f) ^ o 2 o ©i^^M^ i: {z ^ o T 

^ b < a:i^sii©if^^T;i/:3^;i/*^ ^^ttgm^ b < mm^(Dmm^^^n^^ 

b) -CO (C(R=')(R^)) ^- {^^. R^Sy^R-'tts l^-3lttM:feoT. ^tl^ 
ntulBR'StJfR'iilBl^Tfebs mjil;{»^a,6©M^^-r) tS^tiSS^ 

c) - (C(R^)(R'')) n- i^^s R^^tlfR'tts |5|-3^(i^:feoT. ^f\,^fm 
lBR'^it>*R2h|5l«T-^t)s n{i2:Jp^7©M^g1-) T-^^ti^Ss 
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d) -CO-. 5Hi 

e) -S02-^Sbs 
Dli 

-U-V [^^tfs lHmtk^\^<^WU'^(DK^^i^>V4JV&. 
t^yV-(Jl&^mL. V{i-E-R^ (^pfs E»#3g-^. -CO-. -C ( = 0) 

1) w^^s^t^Y^iis n-xitm^j^^r. i^mmi". mnm"?-. -so-, -soj 

MM"?^ 1 ol^ufc^s «Sb < ii^^g^cDT U 1/ Sm^b < 

1/ >Ss um^ b < ii^^gm®^5^ D T 'J 1/ mm^ b < a^wt^ 

®'\xDTU-;i/r;i/^b>a. xJi- (C(R')(R^°)) ..-[j^'*'. qfii;?)^^ 

ecDmm^Mu r^mv'r'°i±. iB]-x{i^&oT. zr^i^^. wm^b<{i0^g 
mcDTji^jm. gm^b<{i#w®m?s^T;v^;i/^. s^^^b<{i^^ttm® 

^JiiClt^S*. »^b<{i#Bi^©T;i/'!r:^;i/a. S^^b < (i#ttJ^©T;i/ 

x(i in b^mii^^ fciig-^ b fe R « h R ^ " i^mi^mm^t-m^tj^ ^ t « 

m^b<{i^«^^0li^^^7;^drJl/a?&g•r (fcfdU - (C(R«)(R^°)) ^-ifi 
^5&:5il®sm»R":stKRl<'*5■r'<T7Jc«^T•^■^.3J:{i^^v^) j^^t*^. ^ 

il^^liX^m^^HY'^ifimT-'N (R'*) -0>t;^0-N (R^^) -ii-^t^^di 
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2) W^^aUfY^tts l^-X{i^'feoT^ -SO". -SO2 

Xli-N (R»^) - (jt+s R««{ilulBR'i:l^«^^-r) ^^U X^Ji- (C 

H2) r- u^^x rji:i*»^60M^^f) z^ii^ mmL<mm^ 

W.^^\~^<^tmm^(D^7-uyu-)VT)]/^}i^ -SO2.-N (R^') 

(R^^) K4>s R'':Joctr5R^n±|5l-X{iM^dtoTs tK^J^^s WM^hiUm 

xDr';-;i/:p;i/^;i/«$^-r*\ fe^v^(iR''^5J:t;fR'''*«■r5M^ii^^: 
-i^ t ^ o T mm^ b .< (i#«ii0J!l«iC;^«S» (MS^«*SSii \^uV9 

3^{iGA-Ri^ (^4,^ QA{^^ -CO-^ -C ( = 0) ^it-SO^-^^i 

- c H 2 c 0 -^^^-ri^'&tii z b D^xfii^r y ^-ett^^nfe u i^jvm 
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(II) DAs-wA-x^-Y^-zA-e^§^ (I) m^mmoih-^Ritmm^&o 

(I I I) Bif^-CO (C(R3)(R'')) „- (^*^ R\ R^RXfmlt^fi^nm 

$d,tmm-e^^) Tfei.^ (I) iixJiM (II) ^0v^■r^^A^{3fB«0'fb^« 
( I V ) A ^b^gm^ b < mmmcD i - 1- p u X Jigi^g b < 

© 3 y u u 

B:f^-CO (C(R^)(R^)) (^e*s R\ R^:Rt;fm&^ti^tiBulBJ:|5l«f 
D*5-W'=-X'=-Y'^-Z W^wy^fi-N (R«'=) - (^Pfs R'^^Ji 

(C(RM(R*°)) q-[^'4'^ q\ilt^^6<Dmm^mU R':SLVf^R'°\±. |b|-X 

^i^/S:^T^ gm^b<{i^wm®5->'i'+;i^s. gj^^b<ttimm© 

T)i^-)],m. gm^b < mm^<oT)i^=-)im. gmsb < mm^coT u - 

;i/«s gm^b<{i#gm0T^;^:3F;l/*^ g|^^b<(i^NgilO'\7^nT'j-;i/ 
& g^fe^b<{il^g^^®'^xPTU-;^T;I/^;l/S^ XJiUbi^^M^c^-^b 

^^mt (fe?eu - (c(R3)(R^'')) ^-ifii^^^m(Dm^&R'R-(j^R'°i^t 

'^TjJcM^T-^^^^Ji^V^) fe:SV^{iX'=;?)SW'=3ifiY'=*s^•r-N 
(R^") -®M-^©-N (R«^) -J;-!ifc^oT. gj^eb<{i^^gj^®l^DU 



7 



wo 02/051836 



PCT/JPOl/11578 



(V) Amm^ t < imw^(D 1 - 1: D •; p=i)ms mmmm u < mmm(D 

3 -f-r V* 'J i/-)m^mt> u 

Bffi-CO (C(R3)(R^)) (^t^'s R\ R':5yfm{i^n^-tiHufai:lB]#t 

D;?js-W''-X''-Y''-Z " X"}*- (CH2) r" (^^^ r{il^)^^6(D 

M^^t) ^StoU W»25:r;Y °tt-N (R*") - (^4>s R^^fifyHBR'JlIsI 

y-tir^)-)VTji^)m. -SO2-N (Ri^) (Ri«) [^ft'^ R'^^j^m'' 
^^v^{iR^ J:r>-R ^ «3!)^lll^-r-5^^ii-?i:-il(^J&oTg^^L < 

uys;:i;i/^, hijTi^-;bas 7U;^g^ t^DU;^*^ ^'^^v^U 

^^^v*';;^S^ h ur^/u;!/^. xh-^^/';;u«. 5"tv* 

-co-. -C( = 0) 0-xXi±-S02-<&^U Ri^lifilBR^J:|5|«T"feS)} 

(VI) Z'ttzitZ'mmL<mmm(D-^y'nTU-)i^A-^$>^m (IV) 
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m^Ltzi omm^^^^T^)-)mi:^^m (vi) mi^mmcoiJQ-^my.im 

(VIII) ttf]^-^xozu-;i/a0g^S/b^i^7'ya^ /^p^>;^^^ 7;i/iJ^ 

^ (V I) m^&m (VII) JMt:i3«0<b^tlX«3#fi5t:l^§^n^^©Jio 

(IX) -W^-X^-Y^-v -V^'-X'-Y'-:5Ht-'W'-X''-Y'>-i^2m(D 

^tiXU^m (II) (VIII) :®®v^-rti;{)^t:BB«0^b^«ii^3i^ 

(X) 2J5:V^b6fi0^i^bfe^^J^^^±t l~3®T;i/dr;v^*5m^LTVN-5^ 
(IX) JS{c:|3tt0'fb-&tlX{±M#&?Jfc?F^^tL^^©^o 

(XI) 2i3iUL6 f@©Jil^ bfeJ^*J^^±fc^j^*Ji^ :> J: V^ o t i *t o 

•r/i^^7';i/^;i/SA^s«itTv^^^ ( ix) m^mm(Dit-^!^^\mmmm 

(XII) gJ^'N7^D7";-;i/S©amSAs-S02-R'' (^*s R'^lilylBi: 
|5|S-Cfe^) T-$>aS (VIII) lMt:IBtt®<b^WttmaWtfF^^ti^^ 

(XIII) X^A^WAX{iYA;!)Jg-r-N (R«*) -0K-;^©-N (R«A) -i:- 

Mfc^-^Ts gm^t<{i«^^©t^^'^:^>e^'1';I/^T'^^^ (vi) is^fcji 
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B (VI I) mmm(Dih^m^mm^mm^fi:h^(Dmo 

(XIV) Aifi2-t/Ty-l-}ftiUi^-)mi:^^m (I) (XI I I) 

(XV) fB (I) m-m (XIV) m(D\.^tnti^icmmcoih-t^xitMm^&di^Vf 

(XVI) i^^r^pji^r^v-'n-u ffim^t?>mm(D^mizm^^tzi^(Dm 

(XV) JSCiBlOE^o 

(XVII) 2mmmm(D^mRrf/ynt^mizm^^tzib(Dm (xv) iitziBig 

(XVIII) 2mmmmmmt?>-^^&(DmRn/:^\i^mizm^?>tztb(D 
m (XV) iitiBig®g^o 

(XIX) ^ (I) JS~B (XI V) ]S©v^■rtlA^{IlB®©'^b^3l{±^a#fl^t 

(XX) ^ (I) Jl~^ (XIV) II©v^■rtl>?Pt:f3«©'^b-&tlX{i^a^?^fi^t:fF 

(XXI) ^ (I) JB-^ (XIV) JI©v^■rtLi?pfcl3«©'^b^x^i*a^fi^t 
(XXI I) 2mmmm0^mj&xf/y^it^m(Dtzisb<Dm (i) (xiv) 

(XXIII) 2m^m^o=^m-(f/xii^m(Dtzt!b(Dm ( i ) m--^ (x i v) 

77^J-7';i/T=l-;^ SGLT2 mmM. aP2 EW^J. n-^'yytT. 7 ;t U ^ 

— ifPim ^ 'J >^gttiiM^ ^;i/;i7r!>«-^r5=-F- 1 (glp-i) 
< fi^©«#s ^ > ;^ u >;5u^^ ^* u 5^- K ^ Mfi'ti^ 1 ~ 3 mmcDmmm^ 

(XXIV) 2mmmm(Di^mRxjF/xit^M(Dfz!sb(Dm (d (xiv) 
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;i/:/^^h\ ^u^>^'7^b\ ^^*';^uh\ yup<t:ijh\ ^/ut^UHs ^ui^ 

h -;i/s ^ U iJ' ^/ >x h D U ^ V* D ^* ij ^ ^/ >s -f 'J >x Gl-262570x 
y(^^i}^^Jy, JTT-501s NN-2344. L895645x YM-440s R-119702s AJ9677. Ix;^^^ 
U- Ks :^7^^7U- KAD1229s AR-H039242s GW-409544. KRP297s AC2993. 1-1095^ 
Exendin-4s LY307161. NN2211s LY315902 A^?)il{ftLi) 1 ~3M®«IS^?&^ 

(XXV) ^mizmmmjimcDm (i) (xiv) mi^mm^n^^h^^^ 
t )x ^^^t 2) i i: c J; ^ 2 «jfQgs s/ > h* d - A X. mmm-^um. 

(AiDs)s Mi^^x :kmpfm. RV'mm&^miin^^momm:^^^ 
x\t^mtm;m--N-ifim^t^mm(Di^mv^/5H±^m:^^x^^x. ±13® 

-^S; ( I ) ®^a®S«{:: j3V^T^ T;^^;^S{imJKX(i^W«ol^■rtl 

;i'^;i^gP:9>^^tfffe®SJ^*®7';u^;i/gl5^tov^t:*>l^^-c^i.o J: DMmiz 
T}l^)imhLXli. m^\t. p(5^;i/»x x^;i/S, T-Pt^^l/^^ ^VT-ni^ 
^l/Ss -iVy^Jl^ sec-^^JlMs teTt-y^)l^^ ^>5^;i'Ss -i 

v^>^;i/Sx ;f;r^>f-;i/Ss ^7"5^;i/as Tt^^jv^ >'-;v^x 
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i/!7U-f^;]y&s iy^U^^i/)]/^, i/^ 

\fiy^u[3. 3. t:5^^D[3. i. i ]'\7'5";i'S^ t 

a, 5^ h7h KD^ v:3ry •j;vS^A5W?>nSo 

^vyr2^-}i^ :^^^V)i&s •fy'-)v^. ^D^;^^^ ^> 

v^Ttt^»2~i 2®T;i/^::^;v^^5^-ro ■fi^Jx.Ks yuj'ijv^ji 
a, '^yg^-;bSs ^y^-)]/^-. Ht^ 

r u u --)mxitm'^T u -;i/»©v^tnT-l) J; < s 
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7x-;i/as i-7^)ms T>hV)m. \^\y~)]y^^ffimf^h^o TV-Jl^ 

LTJi^y -fv^y';;v*x ^:^v*U-;^^ 7^^i?:^;i/^. 

-;i/*s i^u^i^7if';^e^-;^as t^7e;7t:^i:^-;i/^s b*^s;7 tru ^$^5^7 
a. bU^i^7bU^s^-;i/Sx ^>v*5^x-;bs, '^>v^7U;i/as ^>h'';;i/ 

^^^5"D7"J-;^ShtT^i^ ^7 u;u*. v^7 y;^S^ ^±^7U-;i/a. 

7^^i;-;l/S^ :^7:3p-9-';-;VSx i-75^Ui^-;^S^ i^>7U-;i/Ss bUK 
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> \/ 7 u > b' 'J ^ > u ^ > ^' ^ y u h 

r u 1/ LT lis ±B<DT U -;i/^^M-r S T 'J ^j: 2. r U 

s^^';^S^^fflv^^eli:*5-^t^ J;t)^^fl5t(i. 7xr:b>^, i-7^uyp-()i 

\^^) S,i?yi^-()l&s )^yi»i>^)Vm. \^W9>i?^ hU 

7^7j?>i^^;v^ ^y^i^-u>^:^^;i/Ss :^75^Ui'>i?-f;v*s s^>yu> 



14 



wo 02/051836 



PCT/JPOl/11578 



Ti/yvVJiA. ^>^/5^i-;i/a, ^>'J7U)V&. ^>vV ^^VU;^S^ ^ 
> ^/ h u T 'J u ;i/Ss f u K ^ s^-;i/Ss f u h* u ^ y f u 

g^r;i/:3r-;i/Ss WM^y'n7^)-)v 
2, 5-s^bh*D-i-tfDU.;i/«. smi-t:DU;i'»s smi^^Ui^y^. s 

f^i^ ^ ij am 1 - ^ > K ttj^ 1 - ^ > h' u m am i 

gmT;i/^^>«s gM?iit:p^=^i/>»> gm7';i/>a. m^T 

gl^P< ^ >;^;i/*^;b7 x:::;1/Sn BIfe- b D 7 x:i;i/^, m^iy'T^ 7 x 

gmti- 1; i^m. i^-j^s w^^^ gmt: u 

gmh UTi^-jbS, am^7 >j;i/». W^^V^J am=Sr::h^i';-;i/«. 
sm7^^s;-;i/S. fiii^7^itU-;i'S. am:^75"U s^-;vas fimi^>7 
'J WM^^) K t: u ^ S^b u ^ K b 'j ^ s;-;i/Ss ai^7'x u 

g^b7y>j;b*s Sifeh Urv•';;^S^ a^fe^^5^^IJ;^^ g^^;t:^-b-yu;i/ 
'J ai^-f > K u a^^ >^v' >; am-o^/^' ^ u a 
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^xPT'J-;i/T$ 
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T;i/>r-;i/^;i/7'f ^;vS; T;vdr-;i/;^;i'7 ; TU-;i/;^;i/7'f 
; 5'5;v^;i/X;i/7 ^ ; p r U -;b;^;i/7 ^ ; d u 
-;vr;i/^;i';^;v7^:^;i/S; R='='(iT;v^;i/S ; hU7 
;!/:;tPp<^;i'S ; mM'^T)]/^)]/^ ; flt^^it^M ; TJl^^JlS ; T';!/:^-;!/ 
^ ; T >; — ; T^}l^}V^ i^y'VTV —Jl'M ; p 7 U ; 
T)vzi^i/m ; mn^TJ^^^'y^ ; 0-fltJii(;W^Bmt Kp:¥S>;i/* ; tjv 

^xP7'';-;i'^=^i>» ; ^7-'X^TV-)]/T)\yn^i/^ ; 7* ; 7)V^)VT5. 
7*; i?T;i/^;i/T^7a;tli^^T;i/^;i/r^7* ; N-7;i/^;i/-N-Bi^^ 
T;1/^;1/T^7«; N-»i?;aMfimr^ 7«; 7';i/'irr:;i/T^7* ; N-T 
;Udp;i/-N-T;V>5r-;V7'^7*; 7';i/^-;i/T^7S ; 7"J-;i/7^7* ; N- 
7)1^)1-1^-7 I y'^; 7^)\/^)\^7^ ; N -T;I/^;1/-N -T^ 

;i/:3r;i/7^^7a ; N-r;i'^;i/-N-r;i/3:3ri/T^7S ;^7^PTU-;i/T^7 

^ ; ^^u7^)—)\^7)^/^)]/7\^& ; 7" h^t h'P^ V^7 h^t K 

p ^ 7 U ; 1 - > K 'J 1 - ^ v ^ > K U -;i/S<&^-r ) T-^^ n 

-5S ; 7';i/:^r;i/;^>'V*-;i'^^i^a ; m%'^7)V^)],7.)\^it^-)\^-^^^y^ ; MM^ 
^m^:^)^t^^}^^^^yA ; 7)W-)]y-:^)^^--)v-t^^/& ; 
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:ifi^\zm&-^fi?>:iti±ti:\^^o x\)mmizm^^t flits ±fB®sM00!]^^{3:fe 
^smmt ]^v^i/-^)iyfs-)i£; o-mm^^mMmtk^ Yu^i/-fy)]yi'^-)vy 



18 



wo 02/051836 



PCT/JP01/n578 



i/^^) cDT;v^-;i/gi5^(i. HuiB7';i/:3p-;i/^j:lBl^T-feSo u 

7XJ^ \ 7*)—)\/7.)l7 -i -)]/^ ; T'j-;i/7;i/*-;i':t^S^* ; 7^)-)l7V' 

(D7v-)\^^^\ts mm7v-)mtnm-^it>^o 7^)i^)mRxj^7^)v 

-})y^RXf^y'U7V-)V^^^^ts^ {mm^y^o7^) ; ^5"D 
r 'J — ^ 7 S ; D r U — - ; d U — - ; 

t^-h)Viir.-)\ym ;^9-ti7^) ~)V7)\^-=i^i/-)])]^t^-)],7 5 7S ; P r U 
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^£DiBa{izx{iE0v^■rtl-r"$>o■r^)J:<. zxfiEoMoit^o^g^i^*)* 

20 



wo 02/051836 



PCT/JPOl/11578 



H U 



JO (1-1) 

NC 



101 



102 



CU 



103 



ax 



104 



a 




105 



0CH3 




OCHo 



106 



N 





107 




21 



wo 02/051836 



PCT/JPOl/11578 




22 



wo 02/051836 



PCT/JPOl/11578 



^1 Q 





Z 


— Y-X-W— 


Q 


201 


a" 




CH2 


202 


CC 




CH2 


203 


a"* 


CH3 


CH2 


204 




H 


s 


205 




H 


CH2 


206 




" H3C CH3 
CH3 


CH2 


207 




H 


CH2 


208 




H 


CHz 



23 



wo 02/051836 



PCT/JPOl/11578 




24 



wo 02/051836 



PCT/JP01/n578 




25 



wo 02/051836 



PCT/JPOl/11578 



Z X 



NC 



(1-2) 



— Y-X-W- 



231 



232 



233 



234 



235 



236 



237 



238 



239 



240 



--a 



or 



a 



NC 



NC 



HsC CH3 

CH3 
H 

CH3 
H 



CHs 
H 

CH3 
H 

CH3 
H 

CH3 
H 



CH. 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



26 



wo 02/051836 



PCT/JPOl/11578 



11 



NC 



(1-2) 



— Y-X-W- 



241 



242 



243 



244 



245 



246 



247 



248 



249 



250 



HaCOaC. 



CHa 



H3C' 




CI 





N 



On P 



H3C. 

6\ 



" H3C CH3 

H 



H 

H H3C CH3 



H3C CH3 



HaC CH3 

H3C CH3 

H3C CH3 
H 

^ H3C CHa 



CH3 
H 



CH3 

H 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



27 



wo 02/051836 



PCT/JPOl/11578 



^1 o 






B 


W 


n 


R 


R 




301 


O 


NH 


1 


(5)-CN 


H 


NO2 


302 


or* 

0 


0 


1 




CN 


H 


303 


o 


NH 


1 


(5)-CN 


H 


NO2 


304 


o 


NH 


1 


(^-CN 


CN 


H 


305 


o 

A. 


NH 


1 


H 


CN 


H 


306 


o 

A 


NH 


2 


(ShCH 


CN 


H 



28 




29 



wo 02/051836 



PCT/JPOl/11578 





Z 


—Y-X-W— 


Q 


501 


CHa 


H3C CH3 


CH2 


502 




H3C CH3 


CH2 


503 


0 o 


" H3C CHa 


CH2 


504 




" HaC CH3 


CH2 


505 




" HjC CHa 


CH2 


506 




H3C CH3 


CH2 


507 


O TX 


H 

H H3C CH3 


CH2 


508 




H 

H3C CH3 


CH2 


509 


CH3 


HaC CH3 


CH2 


510 




H3C CH3 


CH2 



30 



wo 02/051836 



PCT/JPOl/11578 



^1 Soo^t 

o 

(1-5) 

NC 





2 


— Y-X-W— 


Q 


511 


CH3 

CH3 \^ 


H3C CHs 


CH2 


512 




" HaC CH3 


CH2 


513 




H3C CH3 


CH2 


514 




H 

H3C CH3 


CH2 


515 




" HgC CH3 


CH2 


516 




H3C CH3 


CH2 


517 




H 

H3C CH3 


CH2 


518 




" H3C CH3 


CH2 


519 




" H3C CH3 


CH2 


520 




■ "hoc"- 

^ H3C CH3 


CH2 



31 



wo 02/051836 



PCT/JPOl/11578 



(1-5) 



— Y-X-W— 



521 



522 



523 



524 



525 



526 



527 



528 



529 



H3CJ O.. .0 

aXX 

CH3 I Y 



H2N 



o o 



A 

o o 



^ H3C CH3 



" H3C CH3 



H3C CHs 



H 

" H3C CH3 



A 

o o 



H H3C CH3 

H3C CH3 

CH3 

H 

CH3 
H 



CH3 
H 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



GH2 



CH2 



32 



wo 02/051836 



PCT/JP01/nS78 




33 



wo 02/051836 PCT/JP01/n578 



-Y-X-W- 



H 

601 "^H^^"^^ 



H 

602 '^N-^><:'^">« CH2 



H 

603 " A A c;H2 




H 

604 H /-^s, CH2 



H 

605 ^nO<^^ CH2 



H 

606 K f^"' CH2 



34 



wo 02/051836 



PCT/JP01/11578 



^1 mo^^ 



706 



707 



it-mm^ z -Y-x-w- 



HoCS. 



O2 



H 



^ H3C CH3 



^v?^^ ^ H3C c 



702 [[ "1 ^N-^^^ CH2 



H 

H3C CH3 



^^KJ^^ ^ H3C CI 



708 ^^^^""Y^ "^N^'^^ CH2 

k^??^ ^ HgC CH3 



710 ^3C^V ^N-^^^ CH2 

HgC^ k^A, ^ H3C CH3 



2 



H3C CH3 
H3C CH3 

CH3 "i^A^ H Hgd^H, 



" H3C CH3 
H 



" HgC CH3 



35 



wo 02/051836 



PCT/JPOl/11578 



J-~^ (1-7) 



NC 





Z 


— Y-X-W— 


Q 


711 
712 


a 


H 

^ HgC CH3 

H 

H3C H3C CHa 


CH2 
CH2 
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\,^Xi>M X^^o (1-2) tj3^^Ts -W-X-Y-fi2f®CDg^Ii 

6 M®pti^ b fei^^J^^ t <fc D HT e> tlT V^ ^ C d^H ^ b l.^ t ?> 

:©-^t{i>i-;5©^^Ji^>i)^^ WCD^^Ji^tM^ 2J|il±®^^||g|5i9-:^ji©a 
©«©J^^i|©;^Mi^i!(*^2:&:V^b6fli-C'$)?)^J:^)5a^ bV^) o -W-X- 
Y 2ffl©M^li? ^^tr^^tM 2 ii©g^J^? ^Pi-C 2 /d;V^ b 6 i@©«^ 
bfcj^mii^^±t-{i 1 ~ 3©T;l/^;l/*;^)Stt^b■tV^?) z.ttm^ b <s 2 o©y 
;i/=^;i/SAsi^I-;^^ii-Tti^-&bTV^^'fb^ti3!)^ct D^^bVNo if^iids«-r§ 
Ji^{3a^©^±t 1 ~ 3 ©7';i'=3p;i'^*5g^b-r v^i> 3 bv^o 

±©»^^aA5K^«ji?a b ct \^tii^xmm,T)]^^))ymm^^t^^^%u 

±i3^4'©-^T^ (1-5) Z3?)5Mm^b<togm©'\xDrU- 

^ ^ 3 J: t b < ^ gm^ b < \±$m^o:>t:mM^y' d r u -;i/a-e^ § 

2<i©^*M?^:smJi?i: bT^tf c A^^f ^ t < s 6 M©^7^Dr U 
X{illI®^>-i2>Si:iSi^bfc 1 01©IS^^xD7'U-;i/^-efe?)3i:;?)S»t 
b<> 6i©-N7^DTU-;^^*s^e>(c^!f^bv^o ^xDTU-;i/SAsg|^»?&^ 

N -Ji^^^^samr ^ y a. X h ^ t h* P ^ V ^ / ;^a^ > 

^ffSbV^o«^)^^bV^Z(±s SJ^»-S02-R2^ (R^^A^i^:^;!/^^;!/^ ^ y*. 
N-liSi?;itm3gsm:F^y4T-$)§) §#-r^61©^7^Pr';-;p^T-S^o 



37 



wo 02/051836 



PCT/JPOl/11578 



-JK^ (1-5) t:feVNTs -v^-x-Y -i±2m(DmMJMi'^^^s mmMM^ 

<&^tr«^l::^ 2|@CDg*J^? ^PiT § 2 L 6 i@CDS^Lfc.^^Ji^±t{± 1 
~ 3 o T)v^)]ymi^m^ bTV^§:I^:>?)5mtb<^ 2^® |5]-M*M 

<MiiS 1 > 

A— B— L + H — D ' A— B— D 

(II) (III) (I) 

jizi^i^m. b < mm^G)r u -jv^t^i^s, »^ b < ti^aife® t-;!^ 

®r;i/^;i/;^;i/*^;i/Ss Sgl^b<{i#S^^®T;l/^;l/:?^;^*^-;^:t^$/^^ g 
meb<^i^^g^^®T'J-;^:5^;l/*-;^;t*i^*^^^^f^tL^ (>'^^>^f>M^^ 
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<b^t) (I ) {is -fb^ti (II) ii-fb-^ti ( 1 1 1 ) 'mi^^mm^^T. 
Tii^TOiiWs ^^0:11^ i> o D*;i/As i^^uu;^^ >^c7)7ND>f >«'fb7Jc^^ 

(THF) . 1, 4-i;:t:3lrit>^©x-5^;i/^^ii, x^y-;K 2- 

m&t Lx\ts m^it h ux^;i/T^ X t:u s^>^cDW«^as u e/As 

:^ h U -i^A^ h^i^ Fs * U -^A tert-^ h^^/ K^O^MT;m^^> h\ 
7 ^yfb* 'J A^*5^(j'e>tl?)o 

'fb^tl (II) {is [ll^iltfF 98/19998 (W098/19998) ^] {z|B«^^lTl^ 
S;^SXfi^tie, tip b-C^S ^ ^ A^T- 1 
fb^t; ( I I I ) {is :5:M [BI^I^S^ 98/19998 (W098/19998) s gll^lti^ 98/14431 
(W098/14431) s H»fF 99/51582 (W099/51582) ^] ti3^g^^^TV^2):&S^b 

D^b^-WA-X^-V^-Z^T-^S^b-^ (I -a) (is dKDl^Ht^JMl::'^^^ 



^ (^ . a-b-w^x'^-yA-z* 

(IV) (l-a) 



39 



wo 02/051836 



PCT/J1>01/11578 



ib^m (I -a) (i. -fb^ti (IV) ji^b^t) (V) ji^s 

7Jc^^ -<>-lf>s h;V3^>^©5§Si^^<b7K^s s;x5^;1/3i-7^;k THFs 1,4- 

i^&t LXl±. mnt V U ^ U S^>^®M^S. ^^Jb U A. 

A/ h^^iy h\ y "^A tert-7* h:3rS/ h-^®^Ji7';b=!*S> H^i^feff ^.ti^o 
<b-grt) (IV) {i. « 98/19998 (W098/19988) ^] {CfBm^tiTV^ 

^b-eri^ (V) It. ^mcDih'^f^tLxm^^itiiX'^^ifis 
:t>^-1f "5r^:ij;i/- V-y-X7^^-(J. Chem. Soc). 890-899 M( 1947^). 

• • 1f • -Jr^;!?;!/ • V-D-cnT^-fHJ. Chem. Soc.)^ 561-572 M(1962 ^)s 
• • if • . V9-j:5"'f-(J..CheBi. Soc.)^ B. 449-454 M 
{mi^).i/^—i-)l-:ty'-( yy"^ Ty-'^^i]}l'V'^:i^^>(~{J. Indian Chem. 
Soc). 36^. 787-791 H( 1959^). • ■ :ty' ■ ^ -^5.:^^ 

h 'J -(J. Org. Chem.). 17 1571-15751(1952^). J^^-^-;!/ • ;^ • ^^^-f 
- /r^X h >J-(J. Med. Chem.). 14^. 1060-1066 M( 1971 ^). 7^>;^# 
ff 1388756 (1965 #) . i/^'-tJV - ir^ - V • T ^^tiy - ^ ^f)))/ - V'^j^'t 
>f-(J. Am. Chem. Soc). 68^. 1204-1208 H( 1946 ^). iRfU^ 60-120872 -t^^^. 
V^-±)y':^':^'^y'^^yt}V'^K7.Y^)-{i. Med. Chem.). 39 918-928 
1(1996 ^). m::^7U*#fF 67/06512 (1968^) ^] \Z%m^ihX\^^l3^%\±^ 
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<mmm> 



fb^ij (i-b) tt. <b-^t/ (VI) Ji-fb^ti (VI I) t^^ muix^^m 
J^'^bzfc*^ ^>-if>s h;i/x>^©^§]!^mb7ic^s i;x5^;i/a:-x;K THFs l, 
^c?)Mr;i/:3-;K N, N-i^^^)vts)ii^rs.h\ N-p<5';i/fD u h*x 

t^^t UTttx 1^J;t« h Ux5^;i/7'^ t >; S^>^©^i«^ j^^A U -^^As 
j^^7jc^:^j U A. Tk^'fb:;?- b 'J As 7jc*<b:f h U -i? A^CDMJg^. h U 
A;^ V^i^ * ';>>A tert-y h=Sri/ F^0^Ji:^;i/rr=!ri^ K^iJ^W^.ti'So 

{b-^tl (VI) (i. :^cm [gl^#tt 98/19998 (W098/19988) ^] t:fa«^tl-CV^ 

Jim-^tl (VII) (is rl5Sg0<b^tli:t-C#^:ii:*)T'^^A5^ « + 
• • if • ^ • Vitx^ -f -(J. Chem. Soc. )s 890-899 M( 1947 ^)s 
• - if • • Vb-xx'f-(J. Chem. Soc.)s 561-572 M(1962 

^)s i^+-:)-;i/-5i-:/-if -^^^b;!/- V-9-X7^^-(J. Chem. Soc.)s Bs 449-454 
M(1967#)s • • >x'f y > • 'ir 5 :^3;i/ • Vt^-x^^ -(J. Indian 

Chem. Soc.)s 36#s 787-791 M( 1959 #)s if • i^^-:^;!' • • • 
^^7.VV-iJ. Org. Chem.)s 17#s 1571-1575 M(1952#)s S^^-:^>'^ • • 




lB-v 
(VII) 



(I-b) 
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^x-f • -ir^;^ h U-(J. Med. Chem.K M^s 1060-1066 M(1971 '^^ 
yy.m^ 1388756 (1965 ^) . V^—f)]^ - - • T;^ Vtiy ^-^JV ■ V 
-b-xx'f-(J. Am. Chem. Soc.)^ 68#s 1204-1208 M(1946^)s ^^il^ 60-120872 
^^^s • ;t7* • -(J. Med. Chem. ). 39 

918-928 H(1996^K l^T- 7 U;t'#H^ 67/06512 (1968^) mi tlBl^tiTV^^;^ 
SXIi^n fc^P l§§ J: A^T- § § o 

B*^-CO (C(R3)(R'')) ^_iCH(R'^)-T'feDs DA^-N(R«'^)-X^- 

Y*-z'^T*^-5^b^tJ (i-c) wm''j:.mi^m^mMt^^tifiX'^^o 



•^T::t^VS<&SU R'NiiiiBR'i:l5|«T-feDs A. Bs X\ Y\ Z\ R\ 
ib^m ( I - c) ii. ft-^tl (VIII) t^b^tl (IX) t^. j^J^fc.!: 



4-i?^^-9->^0x-7^;v^M, 2-70/^-;!/ 
§ ;i i: ct t) t# ^ - i: A^-e ^ ^ o 




HN-X''-Y^-Z* 
^8A 




(Vlll) 
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Y U e7A(Na(CN)BH3)^7K^^b h UT-fe Y^^yit^tJ^t V U e7A(NaH(0C0CH3)3)s 

imit')^t>h7))y^-^h (LiAiH4) mom^n^m^^^ism. ^^^i^^^h^M^^ 

»TT\ 'fb^tJ (VIII) ( I X) ^KJiS^^. 'fb-^tl ( I - c ) ^ 

il*4'fti^ (VI II) (is « M^i^ 4794185. 3-Dt:r> • 
t-:^ -^-iS-v^ •^^T.V ';-(Eur. J. Org. Chen). 1 329-333 1 (1999 

i^3^^b^ (IX) (is [Bl^#^ 98/19998 (W098/19988) mi ^BWi^fi 

T ^ i5^m t < it^^mtmrnrnM^^fi ^ til c-c^l ^ d i: *5T* # § o 

DA5-NH-XA-YA-ZAT-^?){b^t) (I-d) {i. ^CDSJ5&x^t:m^M3i 

A— B-OH + 
(X) 

► A— B-N— X^-Y*-Z* 

I 

G' 

R" (XII) 
H 

' A— B-N— X'^-Y^-Z* 

(I-d) 

(^pfJs R' ' ' l-i.m&'R'hnm-^hb. C (±|y|3G^i:|5l«T*feD. A. B. 
X\ Y\ St5Z*li^n^-tilufS^|5l^T-fe^) 



HN-X'^-Y'^-Z* 
G' 

R'» (XI) 
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fb^ti (i-d) {is (X) t<b-&#j (XI) t^. mm^m^mm. 

ymOT^mtkmtTi^M. THFs 1, 4-^^^-!t>^0x-x;!/ 

:fe^^©S^^®fe^©rSST\ 5^-48 B^P^SJS^ i^ § <b^ti (XII) 
^^(c:i©^b^iiJ^ma-rSii^tcl:!5?#^n^o 

• ^ > ■ :t~~'ff— 'y ^ • >-fe i^;^ (Protective Groups in Organic 
Sjmthesis)^ ^0->{l. W. Greene)^^ i^g > -U^V-'Ty K - -^yX ■ -f 
>3-:^fl/'r7^'y K(John Wiley & Sons Inc.) (1981 #) #M] ^{-iB«©^f4^^ 
^ v^(i^n^ t^P 5 ^ d^-C" ^ ^ o 

'fb^tl (X) lis XW^ [t^ h 7^ K D > (Tetrahedron) s 45 5787-5790 M (1989 

-fb^ti (XI I) it. 0mmm(D:^^y.it^ii^m\^xm^^tti^-r:^^o 
<mmm6> 

B*s-GO-T*$)Ds Dyb^-NH-XA-Y^-Z^-efe^'fb-^tJ (I-e) (i. 
©SifSx^t^^euM-r ^ ^ AST- ^ ^ o 

A-H + OCN-X^-Y^-Z^ 
(XIII) PCIV) 

O 

► A-C-N— xA-y'^-Z^ 

(l-e) 
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■Wi^rn (I-e) (is -fb^tl (XI II) ii-fb^tl (XIV) J:<£s >m^x.\) 
ig*#4Ts jii^^rSttMs ^?a{i^np:lN;i/As $;^DD;<i$'>^o/ND^ 
>«^b7m ^>-tf>s h;VJ^>^®^WM'fb7jc*s i;ai5^;i'X-5^;K THFs 
1, A-Vi^^'^ym(D=^-=r)VWm^. Xi$^y-;K 2-7°D/V 

-;i/^0ffiiST;i/=i-;K N, N-i?^5^;i/*;i'AT^ h\ N-^^;i/b-DU P>s 
J: tt {is ^J^ ii h U ^ >s f U >^©^M*s As 

Mtk** u As TK^'fb:^ h 'J '^7As im^-y y A^©«j^Ss ±y^)t> 

<b-&ti (XIII) (is « VU^i^-iS-v^ 'Ty\^ ' ^T^^i^i-ji 

— l/^-X (Bioorganic & Medicinal Chemistry Letters) s 6 ^s 1163-1166 
M (1996 ^) *|] {clB<e^nl:v^?.;5^sx{i^tle.cmDT^§?)^i:;^)ST•§2)o 
-fb^ti (XIV) (is ««?ijiB«®:&SX(i^tT.?,tJpCTf#^iiJ:*5T-t2)o 

<b^ti (I) (is ^®s^Bxg^c^^&v^M3g■r?.:li:^)-e§^o 

A— H + L'-B-D ' A— B— D 

(XIII) (XV) (I) 

(^^4is L'(i7kStSX(iBulBLhiBl«T*^Ds As BJSLXJ^'Dlt^fi^fimmtmm 
tr$)^) 

'fb'&ti (I) (is 'fb^ti (XIII) tiij^m (XV) J::&s 'il^ltiiD^a^ 

^^^j®#^ETs mmj:^m&mm. mmi^uuMA, i}^un^^>m(D^\ 
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THF^ 1, 4-s;:t^-9->^ox-^;i/3^Ms ^^^-;K j^^y-;K 

m&t Lxi±. mnt h u :s^^)VT^y. t: u i^*>^©«JSi«s j^^* u a. 

^MtLXiis 1, 3-i^i^^'D^:^S/;i/:it7;i/5j?s^^ ^ h\ 1 3 - (3 
J^m^tl (XV) (i. 3j^g|#f^ 6110949 ^®0^i]«{3fBa^^lT^^^:^SXtt 

yuy'^y'^ y ■ '^y -i^—iS-v^ • S/>-fei/;^ (Protective 

Groups in Organic Synthesis)s ^ •;->(!. W. G^eene)^^ S^3> • y-f U- • 
:p> H • it>X • >=i-4<b.-r5^5/ F(John Wiley & Sons Inc.) (1981 #) #bs] 

— • h^>;:2;7;r — S^3>X (Comprehensive Organic 

Transformations )^ R. C. ^Dy^j7(Larock)g (1989 ^) ^] fcJ:oT*fTa^I 
-fb^i^ (I) Cti^^figffP^ft^^bT^^jtM^SI**-?: 
^s<b-^ti (I) ■^«<^i:>&5-e^5*®*feSo 

±IB®MiiST•^§e)^^^<b-^tl©iiI*J®a5^# (M^ i^M^) ^ $^tt0|n]±^ 
^ga^iiLTs -fb^oro F^'>^^b^fTaeiJ:i)^njtgT-fe^„ {b^t)®7-D h' 
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mK.\s.^m. » fsmx ^5£^^ m ^i^s^s #ai>pvhi'-77^ 

^ ^ < i^oM^&ttt-r ^ CI i: Rltg-e$) §o 
{b-^i^ (I) ®J^<&gKff bfev^i:#t{is -fb^tJ (I) A5Jg®?f^T'l#e.ti^il-^ 

-i^^s ( I ) -c^^n:s*^Bj®'fb^ti{ii^^7-g^i^;i/^r5=-^*— fe'-iv(DPP-iv) 
(is -m:. (I) T-^^ti?.'fb^t)X{i^a^a5t!i^^^n^^®ii=&2aj-:;i±ffi 

^-&to^iTfflV^T*)ctV>o ^ifes *^HJ®g^®*«^h tTJis -K^ (I) 
T-^^tL2.'fb^ti:X{i^S^6«]{c:fF^^^^^®:l®(i*^s ^n?)07jc»3^« 
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W^moMn.. 'j xg^ 1/ > ^ i; u -;i/s t^d t* i/ > 'j □ -;i/^cd ^ U □ 

-7N-m. Rsj^i^j (jrc^'fb^j^^tf) ^ mmk mmMs mum. m^M. #®rs 
mk aimm^ifi^msi^ti^ iaxtt2TO±®ffiw^<&»-r?>^t*)-^§ 

So 

mt. fifeAl 0$>fc!3 0. 0 1-1 0 0 Omgs »^b<tt5~5 0 OmgT-$)t)s 
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mMmi: (S) -l-[2- (2-rl^5S?^;i/r^y) 3^^)lT5,y]T'^^)l-2 

-h'D u i>y^)V:^^=i h 2^^ >x)i^symM {ih^^ loi) 

(1) ##l3?iJ2T-|i^tl5 2-(2-l^^S^-;i/7'$y)xf-;i/7'^> (415 mg, 3.00 
mol) OTHF (ZmL) mm^. TK^^TT'^SiNfl^ 6011155 t|3fl© (S) -l-^U 
^7^-lrf-;i/-2-fPUS^>*;i/4^*-h';;i' (217 mg, 1.00 BMol) ©THF (4mL) ^ 

-ft: (114 mg, 0.420 mmol) ^mtco 

(2) (1) ■C'^§^^^fc7U— fis: (225 mg, 0.820 mmol) ©THF (2.5 mL) 

(160 ul, 2.46 mmol) ^Mt. mUHlOMmhtzo ME 
rx' THF i:p<^>;:^;i/^>^;&g*fr^#^tifea^;&2-7'D/v-;i/-x^y 
-;i')b^^l^^'fbU ^ilB^b^t) (239 mg, 0.870 mmol) tiM^^milhXmzo 
m: 2655 

'H NMR (DMSO-de) (5(ppm): 8.99 (IH, br s), 8.00-7.97 (2H, m), 7.75 (IH, d, J 
= 5.4 Hz), 4.84 (IH, dd, J = 5.9, 5.4 Hz), 4.11-4.00 (2H, m), 3.65-3.37 (4H, 
m), 3.22-3.04 (2H, m), 2.35 (6H, s), 2.24-1.96 (4H, m). 
APCIMS (m/z): 275 (M + H)* 

^m^^ tf^fi CisHigNsO 2CH4O3S I.5H2O: C, 36.49; H, 5.93; N, 17.02. ^SJffl C, 
36.64; H, 5.66; N, 16.75. 

mMmZ: (S) -l-[2- (6-;J'DD-3-fc:U^i^*-;i/T$y) :3^^)ITS. 
J]T^9)V- 2 - P U 'jy-iiiVifs- h 2 p< ^ y7,Jlt^ymMit^<^ 102) 

[ (6-^PP-3-i^';^i^-;v) Tiy] :i^^)VTKy^m\\ (s) -i- 
:^p ^ T-fe 2 - p U yti)]yt^- h U ;i/ i: ©Il^xgt:i3 v^TM* U 
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urn: n 

APCIMS (ffl/z): 309 {='=C1M + E)\ 311 ("CIM + H)* 

nnrnZ: (S) -1-12- (2-^/=3^f-';-^Z^y) :c^)iy^y^]T-k^)U 
- 2 - D U > * h U ;!/ 2 iM^ii ('fb^tl 103) 

2- (2-t:7i^-;VT5,y) aig^;i/7^>0fitoDt:##^!l4T-|t?)ti^2- 
(2-^V:3r-iJ-u-;i/T^y) (S) - 1 -^o^r-fe^;!/ 

m: m 

'H NMR (DMSO-dg) (5(ppm): 8.40 (IH, s), 7.83-7.53 (3H, m), 7.43-7.36 (IH, m), 
4.84 (IH, dd, J = 5.9, 5.4 Hz), 4.21-3.42 (6H, m), 3.32-3.11 (2H, i), 2.25-2.02 
(4H, m). 

APCIMS (m/z): 324 (M + H) * 

«^J4: (S) -l-[2- (4-^np-l-7^^S;-;i/T^y) :r.^)iy^ 

y]T-b5^;i/-2 -fD Ui?>pb;i/*-- b u;i/ 2^^>:^;i/*>^^('fb-^i04) 
(4-^po- i-7^^i^-;i/T5y) x5^;i/T5>^fflv\ (S) -l-yo 

urn: m 

•H NMR (DMSO-dB) (5(ppm): 8.16-8.05 (4H, m), 4.84 (IH, dd, J = 6.2, 5.1 Hz), 
4.15-4.11 (2H, m), 3.91-3.87 (2H, m), 3.65-3.55 (2H, m), 3.44-3.20 (2H, m), 
2.31 (6H, s), 2.25-1.99 (4fl, m). 
APCIMS (m/z): 357 (^^CIM - H)", 359 ("CIM - H); 
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mmmS: (S)-l-[2-(6, 7-9^V^iy-4-^i-'JV=-)VT5.J) x. 
^tl 105) 

(6, 7-i^p< h^s/-4-^±y';-;i/y^^y) ji5^;i/r^>;&fflv\ (s) - 

iK^: 125^ 

'HNMR (DMSO-dfi) (^(ppm): 8.88 (IH, s), 7.84 (IH, s), 7.29 (IH, s), 4.84 (IH, 
dd, J = 6.2, 4.9 Hz), 4.20-3.93 (4H, m), 3.99 (3H, s), 3.97 (3H, s), 3.66-3.56 
(IH, m), 3.53-3.20 (3H, m), 2.55-2.04 (4H, m), 2.34 (6H, s). 
APCIMS (in/z): 383 (M - H)- 
ll W 6 : (S) -l-{2-[2- (4-h-Ui^;i/) -4-:3r:^^/>;-;i/y^y]3i 
5^;i'7^^y}:^-fef-;i/- 2-i^DUs^>5b;i/:^*- h u;i/ 2^^>;^;i/i^>^Jg (-fb 

^tl 106) 

2- (2-t^7j^-;V7'^yx^;i/) T'^ >0f^t)!9 t###!l7T-|#^n^ 2- 
[2- (4-t:'ji^;i/) -4-+:^y ';-;i/T^y]x5^;i/r^>^fflV\ (S) - 

IK*: 17% 

^HNMR (7 •J-'ft;s CDCI3) 5 (ppm): 8.74-8.72 (2H, e), 8.50-8.30 (3H, m), 7.93-7.87 
(IH, m), 7.77-7.72 (IH, m), 7.58-7.51 (IH, m), 5.00 and 4.77 (IH, m), 3.86-3.58 
(4H, m), 3.50-3.09 (4H, m), 2.38-2.00 (4H, m). 
APCIMS (m/z): 402 (M + H)* 

mM^l: (S) - l-[2- ^))V7^J) a:^;i/7^y]r-fe^;i'-2- 

o U > * - h U A 2 J^M (f b^tl 1 07) 
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h 

f#e>ns2- (2-^y u;b7'^y) 3:5";i/7'^><^ffiv\ (s) -i-yo^r 

IR*: 20X 

'H NMB (DMSO-ds) (^(ppm): 10.2 (IH, br s), 9.43 (IH, br s), 8.45-8.16 (2H, m), 
7.90 (IH, d, J = 7.6 Hz), 7.75 (IH, dd, J = 7.6, 7.6 Hz), 7.48 (IH, dd, J = 
7.6, 7.6 Hz), 7.21 (IH, d, J = 6.8 Hz), 4.82 (IH, dd, J = 6.9, 4.2 Hz), 4.29-3.93 
(4H, m), 3.62-3.47 (4H, m), 2.23-1.86 (4H, m). 
APCIMS (m/z): 324 (M + H)* 

%%m 8: (S) -l-[2- (4-^5';i/-2-^y ^))V7XJ) :x.=^-)^y7 \ J\ 

T't^ji- 2 - tro u pytDv^n- V u;i/ 2^^M iih-^^ 108) 
(4-p<^;i/-2-^yu;i'7'^y) x5^;i/T^>^fflv\ (s) -1-7*0^5^ 

'H NMR (DMSO-ds) (5(ppin): 9.26-9.19 (IH, i), 8.21-7.94 (2H, m), 7.86-7.74 (IH, 
m), 7.61-7.40 (IH, m), 7.06-6.92 (IH, m), 4.78-4.67 (IH, m), 4.54-4.16 (IH, 
m), 4.10-3.82 (6H, m), 3.42-3.34 (2H, m), 2.58 (3H, s), 2.01-1.81 (4H, m). 
APCIMS (m/z): 338 (M + H)* 

mmms: (S) -l-[2- (4-+yu;i/T^y) ai5^;i/T$y]7'-fe^;i/-2- 
l^D U pyjtjjvr^- h U;i/ 2WMiMi ('fb^ 109) 
2- (2-l^^i?-;i/T^y) Ji^;bT^>®f^t)t)t##^?!l9Tfi?.tLi)2- 

(4-^yU;i/:p^y) x5^;v7'^>^fflv\ (S) -i-:fu=ET-b^)]^-2- 
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IR*: 28% 

'HNMR (DMSO-dfi) (5(ppm): 9.69 (IH, br s), 9.62-9.30 (IH, m), 8.72-8.64 ( 2H, 
i), 7.99-7.94 (2H, m), 7.76-7.71 (IH, i), 7.00 (IH, d, J = 7.0 Hz), 4.84 (IH, 
dd, J = 5.5, 5.5 Hz), 4.30-4.10 (2H, m), 4.02-3.89 (2H, m), 3.64-3.06 (4H, m), 
2.20-1.91 (4H, m). 
APCIMS (ffl/z): 324 (M + H)* 

mmmiQ: (S) -l-[2- (l-^V^yU;i/T^y) 

-2-fc:DUi^>>!j;i/>i^-hij;i/ 2mmm iit^'^m) 
2- (2-t^^s^-;vT^y) j:f-;i/7'5>cDfttot)t#%^;^iOT"f#?,ti^2- 
(l--f v^y U;i/T^y) xf-;i/T^><^.^v\ (S) - l-:/D^T•fe^;l/- 
m-- n 

NME (DMSO-de) d(ppin): 10.30 (IH, br s), 9.38 (IH, br s), 8.86-8.83 (IH, m), 
7.96-7.95 ( 2H, m), 7.81-7.65 (2H, m), 7.28 (IH, d, J = 6.8 Hz), 4.83 (IH, dd, 
J = 5.4, 5.4 Hz), 4.35-4.04 (4H, n), 3.70-3.52 (2H, m), 3.46-3.36 (2H, m), 
2.22-1.93 (4H, m). 
APCIMS (ffl/z): 324 (M + H)^ 

^M^?|J11: (S) -l-[2- i2-^>'J^T'J^))VT^^) :r.^)]yT^^]7^ 
2 -l^D VV>it})lyf^- h V)V 2 Wi^ (Yb^t/ 111) 
2- (2-l^7i^->r^y) x^;i/T$>®f^tof)t##^Jll-et#^ti§2- 

(2-'^>^/f-T^/';;i/z^y) x^;i/T^>§fflv\ (s) - i-7*D^7'-fe5' 

m-. m 
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NM (DMSO-de) <5(ppin): 9.45-9.23 (IH, m), 8.59-8.49 (IH, m), 7.72 (IH, d, 
J = 6.8 Hz), 7.49 (IH, dd, J = 6.8 Hz),, 7.27 (IH, dd, J = 6.8, 6.8 Hz), 7.08 
(IH, dd, J = 6.8, 6.8 Hz), 4.86 (IH, dd, J = 6.5, 4.6 Hz), 4.20-4.08 (2H, m), 
3.77-3.20 (6H, m), 2.26-1.94 (4H, m). 
APCIMS (m/z): 330 (M + H)' 

mmmi2: (S) -l - [2- (5-N, li-i^/^)]yT^y'X,;it^-)l-2-K 
({b^t»112) 

2 - ( 2 - 1:^ P-)ir 5 y ) :i^^)it ? yo^Xto D iz^^m 12 (3f3«0:&ST- 
m^fi^2- [5- (N, N-i;^f-;i/T^y;^;i/*:^;i/).-2-h''Js^;i/T^y] 

7k«- 1 , 4-i^:t^v-ymm^m\^\ m&m i tmrniz Lxmmit^'^^mtzo 

IR^: 27% 

'H NM (DMSO-ds) 6 (ppm): 8.30 (IH, d, J = 2.4 Hz), 7.68 (IH, dd, J = 8.9, 2.4 
Hz), 6.70 (IH, d, J = 8.9 Hz), 4.84 (IH, m), 3.68-3.41 (6H, m), 3.16 (2H, br 
s), 2.58 (6H, s), 2.17-1.76 (4H, m). 
APCIMS (m/z): 381 (M + H)* 

««^J13: (S) - l-{4-[ (3-S/5'7-2-l^US^;i/) T ^ ^ 
)VT^AT-k9-}\^-2-\^tiVi^>-h)lyf^-h^)}V ({b-^201) 
2 - (2-1^5 i>=.)lT ^ y ) x^;i/T 5 >(Dftt> D {3#%^J 15 J;fBlg©^^-e 
e> ti^ 4 - [ ( 3 - i^T y - 2 - 1 ij i;;i/) 7 ^ y ^ > ^ > ^ffi v\ 
(S) - 1 - rPtT-fe5^;i/- 2 -i^D 'J j;>:*;i/:i}f- h i))it<Dm^:Lmiz^\^\ 

W: 565$ 

'HNMR (7U-#:x CDCIJ d(ppm): 8.30 (IH, dd, J = 4.9, 1.9 Hz), 7.66 (IH, dd. 
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J = 7.6, 1.9 Hz), 7.31 (4H, s), 6.62 (IH, dd, J = 7.6, 4.9 Hz), 5.59 (IH, br), 
4.75 (IH, d), 4.69 (2H, d, J = 5.6 Hz), 3.82 (2H, s), 3.55-3.30 (2H, m), 3.37 
(2H, s), 2.56 (IH, br), 2.32-2.04 (4H, m). 
APCIMS (m/z): 373 (M - H)" 

mmmi4:: (S) -l-[4- {3-t^TJ-2-\^Vi^)l) 

7-fef-;p - 2 -i^D h u;i/ (fb-^202) 

2 - ( 2 - ^ ^ y ) a^^)VT I >CDj^t> D iZ^^M 16 tiB«©:&^ST' 

1- (3-5^Ty-2-t:Ui^;V) ti*^7S;> 2Mig%fflV\ (S) 

AU'>A^:^ai:b-rfflv\ (1) tmmizLxmm^-^'mmtzo 

M: 60% 

'H NMR (CDCI3) (5(ppm): 8.34 (IH, dd, J = 4.8, 1.9 Hz), 7.77 (IH, dd, J = 7.6, 
1.9 Hz), 6.77 (IH, dd, J = 7.6, 4.8 Hz), 5.17*5.^0^4.76 (IH, 1), 3.82-3.72 
(4H, m), 3.71-3.50 (2H, m), 2.96 ^iXf 2.88 (2H, s), 2.75-2.68 (4H, m), 
2.31-2.04 (4H, m). 
APCIMS (m/z): 325 (M + H)' 

mMMlS: (S) -l-{2-[ i3-i/7y-2-\^^)V)V) -n-}f-^)iy5.j] 
:i-^Jl-n-;i^JlT^J}T^^)l-2-\^V h ';;i/('fti-^tl 203) 

2 - ( 2 -\^^i>-Ay 5 y ) x.^)iT ^ XDj^t) D i^0%m 17 {ilB«0;&^^T' 
^;i/7'^>§fflv\ (s) -i-yD^y-fe^;i/-2-b-DUS^>*;i/**-h';;v 

}L(Dm^iM^^\^x^wm-h')tih.^M&}ihxm\\ mMmi (i) ^isiii 

79Si 

'HNMR (7U-'*s CDCI3) (5(ppiii): 8.27 (IH, dd, J = 4.8, 2.0 Hz), 7.72 (IH, dd, 
J = 7.6, 2.0 Hz), 6.62 (IH, dd, J = 7.6, 4.8 Hz), 5.26 i'cfclh* 4.71 (IH, m), 3.82 
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(2H, m), 3.66 (IH, m), 3.50 (IH, m), 3.30 (3H, s), 3.28 (2H, s), 2.80 (2H, m), 
2.41 j3<ttF 2.37 (3H, s), 2.29-2.01 (4H, m). 
APCIMS (m/z): 327 (M + H)* 

«^J16: (R) -3- [1- {3-i/T^-2-\^^)i^)l) - 4 -\^^^) 

r^yr-fe5';i/-4-5^Tv*';i^>*;i/*-hu;i/ 2^^^ ab-&ti204) 

mm IS t:fB®®:i^S-e#^ti^ (R) -3-[N-tert-zfh^t^it])\,r^-)]y 
-1- (3-iyry-2-fUi^;i/) -•4-lf^Ui^;i/r$y]7-b5";i/-4-5^T 
VUi^>*;i/^*-h U;i/ (21 mg, 0.046 ramol) ^*g^tlp<f-l/ > (O.SmL) t^^SU 
zKl^Tx hU7;i/:tDM (0.5 mL) 15 ^W^^ ^K?§<&I^*U II^Pb^ 

mnLtzo m^^mmh. ^i^tifcMtx^y-;!/ (3 mi) ^^^^^ pHyb^s 

C^^^Tn BioEad AG (^«g) 1 X-8 ;t>Sm^i^>^inx.fco 
m^ntzB^^EFLC (YMC Pack SIL SH-043-5 2X25cib YMC Co., Ltd, ^na 

:^^;i/A/p<^/-;i/=96/4, ^miojoLm -^^mmmu mmit^myo-ii^ (8 

mg, 0.02 mmol) ^ntzo 

7 U--*^ THF (0.5 mL) izmmu 4 mol/L Mb^K*- 1 , 4 -s;^arf->^^ 
(17 aL, O.OGSmmol) <&JPx.s 30 ^^Ms ^^«^MEg5feU ^iSBft^tl (10 mg, 
0.02 mmol) ^^ifco 
IK^: 50% 

NMR (DMSO-de) (S(ppm): 9.20 (2H, br s), 8.42 (IH, dd, J = 4.8, 2.0 Hz), 8.09 
(IH, dd, J = 7.7, 2.0 Hz), 6.95 (IH, dd, J = 7.7, 4.8 Hz), 5.37-5.36 (IH, m), 
4.80 (IH, d, J = 8.5 Hz), 4.62 (IH, d, J = 8.5 Hz), 4.31-4.15 (4H, m), 3.3-3.5 
(3H, m), 3.18-2.99 (2H, m), 2.20-2.16 (2H, m), 1.76-1.68 (2H, i). 
APCIMS (m/z): 357 (M + H)* 

«^fiJ17: (S) - 1-[1- (5-i'T7-2-t^Ui^;i/) - 4 - U ^ 

y] T-fe^';!/- 2-^^D';f^>*;^;^^-^ 2im.iM. (ib-^ti205) 
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(0.606g, a.OOnnnol) O THF (9 mL) mWi^yi^^U 1 f^mnLtz. ^(D^^CDU 
aX'TRSI^I^ 6011155 izmmcD (S) -l-:/D^T-fe^;i/-2-ti'oUi;>:ij;i/ 
^-hU;i/ (217 mg, l.OOnimol) 3B#^^J|bfco ^^^«E§*U ^§ 

(^DP*;i/A/^^y-;i/=i00/0~95/5) {iTmMts UEit^^oy 

n^htzm^^^ THF (IZinL) Ici^^b^ 4 mol/L ^>fb7jc^-- 1 , 4-i^yir^-^> 
mm (0.9iiiL) =&?iSTU «ETT'«<^^*U f#^nfc^StTHF§inx.s W 

MEMts mmt^!^ {mm, m) -^ntzo 

W : 77% 

'H NMR (DMSO-dg) d(ppm): 9.22 (2H, br s), 8.49 (IH, d, J = 2.3 Hz), 7-86 (IH, 
dd, J = 8.9, 2.3 Hz), 7.00 (IH, d, J = 8.9 Hz), 4.85 (IH, dd, J = 6.8, 4.5 Hz), 

4.58- 4.53 (2H, br d), 3.71-3.38 (4H, m), 3.00-2.91 (2H, m), 2.26-1.99 (6H, m), 

1.59- 1.53 (2H, m). 
FABMS (m/z): 339 (M + H)* 

7xM^^ TOtt CigHzjNsO - 2HC1 • H2O (430.36) : C, 50.24; H, 6.32; N, 19.53. H 
^Jfii :C, 50.51; H, 6.42; N, 19.24. 

HIS^JIS: (S) -1- [3- {^-i/7J-2-\f:^)V)V) 7KJ-2-^^)\^ 

-2-7'Pt:;i/T$y] T-te^;i/-2-tD'j>:;>>f7;i/^'-hU;i/ 2imM (<b 

206) 

(1) ##^J13{^HBtt®;^^■e^i&n§2-T^y-N- (5-i/Ty-2-l^'J 
i?;i/) - 2-^^)Vyv)f)\/7Ky (856 mg, 4.50 mmol) ©THF (10 mL) M(Cs 
^TT-M^^i^ 6011155 {CHB«® (S) -\-zru=^7^^)\^-2-v^u^i;y 
(326 mg, 1.50 mmol) ®THF (5 mL) Sr^^JP^s mmr^ 10^. 
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mB'fb^t)©7'J-'* (481 mg, 1.47 mmol) V^fzo 
(2) (1) X'n^ntz7 (481 mg, 1.47 nnnol) 0p<^y-;i/ (3 mL) mm 
iZs iml/liUi\j7m-l, 4-Pt^1)->mm (l.l mi, 4.41 mmol) ^Mttco 

bs i^lB'fb^tl (110 mg, 0.32 mmol) m.^^^tbxmzo 
m: 22% 

NMR (DMSO-dj) 5(ppm): 8.98 (IH, br s), 8.38 (IH, dd, J = 2.2 Hz), 8.05-7.95 
(IH, m), 7.74 (IH, dd, J = 8.5, 2.2 Hz), 6.71 (IH, d, J = 8.5 Hz), 4.84 (IH, 
dd, J = 6.9, 4.5 Hz), 3.74-3.48 (4H, i), 3.64 (2H, d, J = 6.5 Hz), 2.25-2.00 
(4H, m), 1.30 (6H, s). 
APCIMS (m/z): 327 (M + H)* 

M^J19: (S) i5-i^T^-2-\fVi^}l) -4-^^)1-4-}^ 

( 1) 3-D vnm^ 647639 tfaigcZ)4 -tert-:/ h ^S/*;!/^-:-;!//' ^ y - 4 - 
^^;i/f^Ui'> (1.07 g, 5.00 mmol) $1, 4-p^^V-> (20 mL) ilMM^ 
M^AU'^A (1.04 g, 7.50 mmol) h 2 D D - 5 -i^r ^ U > (1.04 
g, 7.50 mmol) ^M^tzo ^g-^tl^ ll^feMJi^LT^SST•g^^^^ Tk^jD^T 

#^nfeM^i>'';*W*vA^j7DV h^v7^--r]|iMU 4-tert-y 

i/^b;!/^!^^;!/^^ y- 1- (5 -i/T'y - 2 -b*'; i^;!/) -4-^f-;i/t^^';s^> 

(0.78 g, 2.5 mmol) §#fco 

■HNMR(CDCl3) 5(ppm): 8.39 (IH, d, J = 2.4Hz), 7.59 (IH, dd, J = 8.9, 2.4Hz), 
6.61 (IH, d, J = 8.9 Hz), 4.43 (IH, br s), 3.96 (2H, ddd, J = 13.5, 8.9, 4.6Hz), 
3.39 (2H, ddd, J = 13.5, 10.5, 3.0Hz), 2.15-2.05 (2H, m), 1.70-1.50 (2H, m). 
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1.44 (9H, s), 1.39 (3H, s). 
APCIMS (ffl/z): 317 (M + H)' 

(2) 4- tert-7'b^i/*;i/^::i;b7'^y-l- ( 5 -i/T^ - 2 - If U 
-4-^^)\/\i^^}i» (0.78 g, 2.5 mol) CD 1 , 4 (5 mL) 
^3^ ^R^^Tx 4 mol/L^M^- 1, 4-S?:t^-9->« (50mL) ^»Lfeo M 

;^x^y-;i/ (100 mL) tMbs BioEadAG (^i^j^^) 1-X8 -i';t>5t^Ui^> (40 

{5-i/Ty-2-\^^)i^)l) -4-^^)V\^^^)i^> (0.53 g, 2.5 mmol) 

'H NMR (CDCI3) d(ppin): 8.38 (IH, d, J = 2.4Hz), 7.57 (IH, dd, J = 9.2, 2.4Hz), 
6.61 (IH, d, J = 9.2 Hz), 3.95-3.70 (2H, m), 3.70-3.55 (2H, m), 1.65-1.50 (4H, 
m), 1.33 (2H, br s), 1.19 (3H, s). 
APCIMS (ffl/z): 217 (M + H)' 

(3) (2) -et#e,tifc4-7'^y- 1- (5-s^Ty-2-i:f u^*;i/) -4-^ 

^)l\i^i)t^y (0.53 g, 2.5mmol) ©^^y-;i/^?S (10 mL) tK^^TT-^S 
#fF 6011155 tfBig© (S) - l-yp^r-fe^;i/-2-tfPUS^>*;V:1^*-hU 
;K174 mg, 0.80 mmol) ?&JPx.s ^ST' 4^P^lft?f Ufco SJSS^^^ii^^s TktJD 
^t^DP:ii^;i/A-t3lpiaaib;^co $)to-a-fc^M'<&x mm^ymi- V ^ 

t)®7 'J-<$: (272 mg, 0.770 mmol) tmco 

(4) (3) T'^#e>tLfc 7 (272 mg, 0.770 mmol) ®1, 4-S^:t^-y->^ 
m (10 mL) fc:. 4 mol/Lm^bzK^-l, 4-i;;t^it>M (0.5 mL) >^*^^TT" 
JP^. g?gT'l O^P^m^ifbfeo ^ffmbfctfe^^MUTx ^fB-fb-^tJ (185 mg, 
0.440 mmol) ^m^^^tLXmtzo 

*H NMR (DMSO-dg) <5(ppm): 9.05 (2H, br s), 8.49 (IH, d, J= 1.9Hz), 7.87 (IH, 
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dd, J = 9.2, 1.9Hz), 6.99 (IH, d, J = 1.9 Hz), 4.83 (IH, dd, J = 6.8, 4.1 Hz), 
4.38 (2H, m), 4.15-3.88 (2H, m), 3.80-3.70 (IH, i), 3.70-3.50 (2H, m), 3.20-3.05 
(2H, in), 2.25-2.10 (2H, m), 2.10-1.95 (2H, m), 1.95-1.80 (4H, m), 1.45 (3H, 
s). 

APCIMS (m/z): 353 (M + H)* 

MMMZO: (S) - 1-[1- {2-\^yi^-)l) - 4-\^^^)t^)VTK T-^^ 

2 - en >; ^yytiji:r^=. h >; ;i/ 2 (-fb^ti 208) 

(1) #%^J22 t|3tt©:^^T'^l^ti^4-T^^- 1- (2-t:^i^-;i/) t:^ 
>;i?> (1.07 g, 6.00 mmol) ®N, N-i^p<^;i/*;i/AZ^ h* (15 ml) mWif^. 
g^T-^BiRFi^ 6011155 tl3«CD (S) - 1 -7*D^T-b5^;i/- 2 -t^D U i^>;t7 

h (434 mg, 2.00 mmol) ©N, N-i^^ ^ K (5 mL) mWi 

;i'=8/l) T'Wts WMh^^Oy^)-^ (127 mg, 0.400 mmol) ^Iffco 

(2) (1) T-ff ^tife7'J— ^ (127 mg, 0.400 miol) ©/^y-;i/ (1.5 mL) ^ 
Wz. 4mol/L»7K^-l, A-V:^^^ymWL (0.30mL, 1.2 mmol) SJPxfco 

bs ^JBfb^ (35 mg, 0.09 mmol) ^^^J^^i: btUfco 

'H NMR (DMSO-dg) (5(ppm): 8.40 (IH, s), 8.15 (IH, d, J = 2.2 Hz), 7.84 (IH, d, 
J = 2.2 Hz), 4.82 (IH, dd, J = 6.9, 3.9 Hz), 4.51-4.29 (3H, m), 4.19-4.00 (2H, 
m), 3.69-3.26 (3H, m), 2.94-2.84 (2H, m), 2.33-1.82 (6H, m), 1.71-1.50 (2H, 
m). 

APCIMS (m/z): 315 (M + H)* 

IUi^«J21: (S) -1-[1- (2-^yU;i/) -4-l^-<Uv^;i/7'^y]T-fe5^;i/ 
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- 2 - If o u V > * h u ;i' 2 umm (-fb^ti 209) 

(2-^y'j;i/) t:^us^>§fflv\ IIJS««J20 J:l§i^t:bTlilB 

»H NMR (DMSO-dg) d(ppiii): 9.38-9.18 (IH, m), 8.45-8.27 (2H, m). 7.92-7.8 (IH, 
m), 7.79-7.70 (IH, m), 7.62-7.36 (2H, m), 4.85 (IH, dd, J = 6.2, 5.1 Hz), 
4.76-4.65 (2H, m), 4.22-4.01 (2H, m), 3.72-3.36 (5H, m), 2.23-1.98 (6H, m), 
1.83-1.65 (2H, m). 
APCIMS (m/z): 364 (M + H)* 

«^J22: (s) ( 2 -=3py:3p-y- •;-;!/) -4-f^';i^;!/T^y] t 

-fe - 2 - If n u > * h 'J ;i/ 2 Uh^m 210) 

(2-^y^i?-u-;i') i^-<ui^>^m\ mmmzo tmmizL 

IK*: 2835 

'H NMR (DMSO-ds) (5(ppin): 9.30-9.01 (IH, m), 8.88 (IH, s), 7.83 (IH, d, J = 8.1 
Hz), 7.65-7.57 (2H, m), 7.44-7.38 (IH, m), 4.84 (IH, dd, J = 7.0, 4.3 Hz), 
4.73-4.68 (2H, m), 4.19-3.99 (2H, m), 3.63-3.34 (3H, m), 3.07-2.98 (2H, m), 
2.28-1.89 (6H, m), 1.76-1.55 (2H, m). 
APCIMS (m/z): 365 (M + H)' 

mmmzz: (s) (i—fv^y;;!/) -4-\^^^)P)vt^j]t'\z 

^;i/-2-ifDUi?>*;i/^-hU;i/ 2«m (^b^i^2ii) 

(i-^'v^y;;!/) \^^^)i>y^m\ (s) -i-^u^et 
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urn: n 

'H NMR (DMSO-ds) (5(ppm): 9.45 (IH, br s), 8.15 (IH, d, J = 7.7 Hz), 8.06-7.93 
(3H, m), 7.77 (IH, dd, J = 7.8, 7.0 Hz), 7.56 (IH, d, J = 7.7 Hz), 4.88 (IH, 
dd, J = 4.5, 4.5 Hz), 4.31-3.98 (2H, m), 3.66-3.23 (7H, i), 2.32-1.87 (8H, m). 
APCIMS (m/z): 364 (M + H)* 



|I»J24:(S) -l-[2-^^)l-l- (2-^y:3r1t•J-;^T5y) -2-7* 

Db•;^T^y]T-i^g^;l/-2-^^PUS^>*;l/^^-^ u;i/ 2Jg^^ ('fb-&ti2i2) 

7°Ptf;i/T^> (865 mg, 4.00 mmol) ®N, N-S?p<5';i/4^;i/A7^ 
K (20 ml) mmizMMr^ymih'iii^^ ■ -Ti^m'^ (504 mg, 3.00 mmol) ^m^. 

mu^-c 5 ^mmnhtzo zom^mi^i^mm 6011155 mmo (s) - 1 -y 

P^r-fe^;i/-2-ti°niJs;>:3b;i/4-^-h'J;i/ (434 mg, 2.00 mmol) <&jjp^. ISIrU 
^A^Dvh^^^-r- (^^DD5^;i/A//^y-;i/=ioo/o~90/io) t-M^u li. 

(2) (1) T-lf e>tlfc7';— «i:©^i5'y-;P^?St4mol/LJlfb7jc^-l, 
-ai^y-;i/}f)ie,^M<bU ^ilBft^tl (93.0 mg, 0.219 mmol) ^«ifeig^J:LT 



'H NMR (DMSO-dg) 5(ppm): 9.00 (IH, br s), 8.41 (IH, s), 8.10-8.01 (IH, m), 
7.81-7.78 (IH, m), 7.59-7.54 (IH, m), 7.41-7.32 (IH, m), 4.79 (IH, dd, J = 5.7, 
4.3 Hz), 4.28-4.13 (3H, m), 3.84-3.47 (4H, m), 2.26-1.98 (4H, m), 1.38 (6H, 
s). 

APCIMS (m/z): 353 (M + H)' 



IK^: IIX 
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5lM25:(S) - 1 -[2-p(^;i/- 1- ^)}VT^^) -2-yu\^)l 

T ^ y ] T-b - 2 - b- D U >ti}\yt^:=- h U ;i/ 7 -7;!/^^ ('fb^t) 213) 

28 lZtm<D:^m'^m ^tll.2-7^y-2-^^;i^-N-(2-^ry'J;i/) 
7'Ptf;b7'^> (860 mg, 4.00i!iBiol) 4 mol/L ^-ftiTk^- 1 , 4-i^^:3r 

-b->^?{^®ftfe t) t7 x';^^$ffl^^s mmm 24 tTliHB^b^t/ (85.0 mg, 

0.182 mmol) ^mtzo 

mm: n 

'HNMR (DMSO-dg) ^(ppid): 8.03-7.65 (4H, m), 7.36-7.12 (3H, m), 6.57 (2H, s), 
4.86 (IH, dd, J = 6.8, 4.3 Hz), 4.27-3.16 (7H, i), 2.29-1.96 (4H, m), 1.43 (6H, 
s). 

APCIMS (m/z): 352 (M + H)' 

mmm26:is) -1-[1- (l-^V^y U;i'T^y) -2-^t)]^-2-ra 
\f)lT ^ ^]T'iz^)V- 2 - ^)P>'fy)l^.-h V ))y 2m^m ({b-a-t?214) 

tz^^m29izmm(D:^^X'n^n^2-T^^-'N- u)v) - 2- 

p(^;i/7-Dt:;i/r^> (860 mg, 4.00 mol) 24 hlllllttT^IB 

'(b'&tl (136 mg, 0.320 mmol) ^#feo 
IR*: 16% 

'HNMR (DMSO-ds) (5(ppm): 8.01-7.68 (4H, m), 7.33-7.07 (3H, m), 4.87 (IH, dd, 
J = 6.2, 4.6 Hz), 4.34-3.16 (7H, m), 2.29-1.95 (4H, m), 1.41 (6H, s). 
APCIMS (m/z): 352 (M + H)' 

mkmii:{^) - 1 -[2-p(^;i/- 1- (4-^7 u;i/:p^/) -2-ru\^)v 
:F^y]r-bf-;v-2-fDiji;>:t;;i/t:rih 7-7;p^jg (<b^ti2i5) 
2-T^y-2-^^;b-N- ( 2 •;;!/) 7'Db';vT^>©f^t)!9t: 
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yu\^)lT5.y (860 mg, 4.00 Mol) 4 mol/L Jg'fbTK^- 1 , 

^>^m(Di%t>'\)i^7'^)vm^M\'\ 24 tmm^i^rmtm'^i^ (270 mg, 

0.578 mmol) ^ntzo 

urn: zn 

NMR (DMSO-dg) 6{pm): 8.39 (IH, d, J = 5.8 Hz), 8.27 (IH, d, J = 8.4 Hz), 
7.80 (IH, d, J = 6.8 Hz), 7.67 (IH, dd, J = 7.3, 6.8 Hz), 7.48 (JH, dd, J = 
8.4, 7.3 Hz), 6.66 (IH, d, J = 5.8 Hz), 6.55 (2H, s), 4.75 (IH, dd, J = 6.5, 
4.3 Hz), 3.83-3.02 (8H, m), 2.27-1.90 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 352 (M + H)' 

mmmZS-AS) -l-[2-p<5";i/-l- (2-f^j;-;i/T5y) -2-7-Db* 

;i/y^y]T-feg^;i/-2-t^DUi;>;!j;i/5i^-hU;i/ y^jimi^ (^b-&ti2i6) 

2-7'^y-2-^^;i/-N- (2-^y:3r+^'J;i/) 7*D bVUT^ ^CDftt) b (3 
7'u\^)VT^y (664 mg, 4.00 mmol) ^fflV\ 4 mol/L i^fbTk^- 1, 4-i^;tf 

-y->M®ftt>t)t7v;i/^$fflv\ mmm 24 jii^^ttt^B^b^ti (217 ig, 

0.519 mmol) ^#feo 
iR^: 26% 

'H NM (DMSO-dfi) 5(ppm): 8.00 (IH, d, J = 1.4 Hz), 7.86 (IH, dd, J = 2.8, 1.4 
Hz), 7.61 (IH, d, J = 2.8 Hz), 6.94 (IH, t, J = 6.6 Hz), 6.58 (2H, s), 4.72 
(IH, dd, J = 6.9, 4.2 Hz), 3.83-3.29 (7H, m), 2.26-1.90 (4H, m), 1.07 (6H, s). 
APCIMS (m/z): 303 (M + H)* 

mmm2^:{S) - l~[2-^^)l-l- (5--hD-2-t^US^;i'T^y) - 
tl217) 

(1) #%«?'J32i::fBilcD;^ST-|§?)li^2-T^y-2-^5";i/-N- (5--h 
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D - 2 - 1: 'J 7*nb';i/r^> (1.26 g, 6.00 mol) ©THF (14 mL) 
^U-^^m^^ mim t:fBI6® (S) -l-:/D^r-fe^;i/-2-fDU J^>* 
)l7f.-y^))l (434 ing, E.OOmmol) $^0^^ iBl^aSt* 4I^P^Wbfeo Sf&Mfc^ 

*;i/A/^^5'y-;i/=ioo/o~90/io) r-Milts mUih^^(Dy (489 mg, i.4i 
mol) ^^Ifco 

(2) (1) T't#^tife7U-'* (489 mg, 1.41 mmol) (D^^J-)]^ (3 mL) 
^l-m^mm mg, 1.41mmol)^iD;?.fco MET"?^ iJ'^-;!^^©* bTt#^:h}fe 
a^^2-rD>'V-;i'-e^#U m&\^^^ (606 mg, 1.22 mmol) ^i^^^^J: 

)m: m 

>H NMR (DMSO-dJ (5(ppm): 8.87 (IH, d, J = 3.0 Hz), 8.18-8.03 (2H, m), 6.71 (IH, 
d, J = 9.2 Hz), 4.75 (IH, dd, J = 6.8, 4.3 Hz), 4.16 (2H, s), 3.66-3.40 (7H, 
m), 2.25-1.91 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 347 (M + H)* 

I^W30:(S) - l-[2-^^)V-\- {2-V.^)V)]/T^J) -2-7*obVl/ 
y ^ y ] T-te - 2 - b o i; J? yti)V^s~ h ;i/ 7 (-fb^ti 218) 

2-T^y-2-^5';i/-N- (5--hP-2-b'Ji^;i/) 7*Pf;i/r$>® 
f^t) i3 33 tfB»^^-^tf 2 - T'^ 7 - 2 -^f-;i/-N- ( 2 - b 

Ui^;i/) 7*Pb*;i/T5> (744 mg, 4.50 mmol) <&fflV\ L-^iS^tD-f^to t) t3 7T;i/ 
M^ffiW ^Jig^?'J29 t|Bl:ifc:tTSia^b^tl (268 mg, 0.642 mmol) ^ntzo 
W: 43SS 

'H NMR (DMSO-ds) (5(ppm): 7.91 (IH, d, J = 5.1 Hz), 7.35 (IH, dd, J = 7.0, 6.5 
Hz), 6.56-6.43 (3H, m), 6.56 (2H, s), 4.74 (IH, dd, J= 6.7, 4.4 Hz), 3.55-3.28 
(5H, m), 3.28 (2H, d, J = 5.2 Hz), 2.24-1.87 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 302 (M + H)* 
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-2-7'ni^;i/T$y]T-i25";i/-2-t^P'J^:^>*;u4^-h'j;v 

^t>b{3#€i?!l34t:iB|g0:^atf«^.n^2-7'5y-2-p<f-;u-N- (5- h 
U7;i/;tD^5";i/-2-fUi^;i/) rDt:;i/T^> (1.05 g, 4.50 mmol) 

1- m^m(Dixt><oiz7^jvm^m\ m^mz^ tnmi^Lxmm^h^^ (548 ig, 

1.33 mmol) ^mtco 

Mm-, m 

'H NMR (DMSO-ds) 5(ppm): 8.24 (IH, d, J = 2.7 Hz), 7.62 (IH, dd, J = 9.0, 2.7 
Hz), 7.43 (IH, t, J = 5.7 Hz), 6.70 (IH, d, J = 9.0 Hz), 6.58 (2H, s), 4.73 
(IH, dd, J = 6.2, 4.9Hz), 3.61-3.25 (5H, m), 3.37 (2H, d, J = 5.7Hz), 2.17-1.95 
(4H, m), 1.09 (6H, s). 
APCIMS (m/z): 370 (M + H)* 

M^J32:(S) -1-[1- (3, 5-j;^OD-2-l^US^;VT^y) -2-^ 

^)v-2-yu hVi/T ^ y ] r-fe 2 - b" D u > h U ;v 7 
M «b^tl220) 

2-T^7-2 -^5^;i/-N- (5-^hD-2-b''Ji^;i/) 7°D bVl/T'^ >® 
f^t)>3t##«?iJ35fc:fB«g©;&^T'#e>tL2)2-T5 7-N- (3, 5-i^^DD- 

2- bUi^;i/) -2-;^f-;b7'Df;i'7'^> (1.05 g, 4.50 mmol) ^^>^V\ L-?i6 

m(Di^t>^iz7-^)m^m\ mmm 29 i:[Bi«{c:LT^fB'fb^t/ (475 mg, o.977' 

mmol) ^^f^feo 
W: 65% 

'H NMR (DMSO-dg) (5(ppm): 7.98 (IH, d, J = 2.4 Hz), 7.83 (IH, d, J = 2.4 Hz), 
6.58 (2H, s), 6.48 (IH, t, J = 5.4 Hz), 4.77 (IH, dd, J = 6.5, 4.5 Hz), 3.68-3.21 
(5H, m), 3.40 (2H, d, J = 5.4 Hz), 2.25-2.01 (4H, m), 1.10 (6H, s). 
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APCIMS (i/z): 370 ('^CP'CIM + H)*, 372 (^^Cl^ClM + H)^ 374 (^'CP'CIM + H)* 
IIM33: (S) -1- [1- (5-*;Wn*^^;1/-2-1:^US^;1/:p5 7) -2-p( 

2 -7°o i^;i/T ^ y ]T-bf-;i/ - 2 - t:D u t^yti)i^^- V U ;i/(^b^t) 221) 
2-7'^y-2-p<^;v-N- (5--ht3-2-b"Us^;i/) 7*Dt:;i/7'^>c?) 
b 36 tlB«©:5ST'f# ^tL^2-r^y-N-(5 - -< ;^- 
2-h•'^:^;^) -2-^5^;i/7"oi^;i/7'^>^fflV\ IIW29 (1) iil^aitbt 

m: m 

NMR (DMSO-ds) 6 (ppm) : 8.47 (IH, d, J = 2.3 Hz), 7.80 (IH, dd, J = 8.9, 2.3 
Hz), 7.08 (IH, br s), 7.01 (IH, br s), 6.53 (2H, s), 4.73 (IH, m), 3.82-3.27 
(6H, m), 2.19-1.81 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 345 (M + H)* 

llli0!l34:(S) -1-[1- (3-S/Ty-2-b'^i^r:;i/T^y) -2-^5";i/ 

- 2 -7'Dt:;b7'^ y 2 -tfn ^)pyti)V^^- h V)i y-^JvmM {it 

-&t)222) 

2-7'^y-2-^5^;i/-N- (5-r: hP-2-f';i^;i/) t^jl/T^ >CD 

f^t)t)t##M37(cHB«©^Stf#?)n^ 2-:r^y-N- (3-i^Ty-2-h- 
-2-^f-;W7'Dl^;i/r^> (860 mg, 4.50 mmol) L-?i5^© 
te^)t7■x';l/^?&fflV^s lli1S^J29 i:lII1itft1gi3fb-&'tJ (145 mg, 0.327 mmol) 
^mzo 
IK*: 22S5 

NMR (DMSO-dfi) (5 (ppm): 8.29 (IH, d, J = 2.4 Hz), 7.90 (IH, d, J = 2.4 Hz), 
7.21 (IH, br s), 6.60 (2H, s), 4.75 (IH, dd, J = 6.8, 4.3 Hz), 3.66-3.17 (7H, 
m), 2.24-2.04 (4H, m), 1.09 (6H, s). 
APCIMS (m/z): 328 (M + H)* 
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|IW35:(S) -1- {1- [5- (N, N-i?^^;i/T^ y -2- 

ii}Vt^:z h U ;i/ 7 «b-&tl 223) 

#%{?iJ38{::fBtB®^^T-#^tii.2-7'^y-N- [5- (N, li-i^/^)lT 
^ J ;i7;i/^-;i/) - 2 - h* U 2-^ ^)\yru tVl/T ^ > (532 mg, 2.25 mol)^ 

MW&.T))^ ^ ± (Merck, Aluminium oxide 90 active basic 0. 063-0.200 mm, 326 mg) 
CDN, N-S^^^;U*;i/AT^ Y (10 mL) ?§^6Cs 0 "C-eTKH^^fF 6011155 tia® 
® (S)- l->^D^7'•fe5^;^-2-^^DUi^>5?7;^**-h 'J;K326iiig, 1.50mmol) 

^jn^s siST- 1.5 mmmnvrco^^^ h ^^itjiM^ LTSji&?s^53ibm 

A/7^^y-;i/= 100/0^90/10) -^J^ML. mm'^moy^)-^^ (37.0mg, 0.0993 
mmol) §#fco 

(2) (1) T-^§e>fife7U-#: (37.0 mg, 0.0993 mol) (D^^J-}]y (1 mL) ^ 
rllt7v;i/i^ (11.5 mg, 0.0993 mmol) §i)Px.fco MJETT'^ ^/-;V=^g*U 
<ifB<b^t> (23.0 mg, 0.0471 mmol) ^m&^^BhXyXmfzo 
W: 3X 

'H NMR (DMSO-de) (^(ppm): 8.08 (IH, d, J = 2.2 Hz), 7.49 (IH, dd, J = 8.6, 2.2 
Hz), 7.09 (IH, t, J = 6.2 Hz), 6.63 (IH, d, J = 8.6 Hz), 6.57 (2H, s), 4.77 
(IH, dd, J = 7.0, 4.3 Hz), 3.80-3.20 (5H, m), 3.43 (2H, d, J = 6.2 Hz), 2.97 
(6H, s), 2.25-1.86 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 373 (M + H)* 

||M36:(S) -1-[1- (5-^DD-2-tf 'ji^;i/T^y) -2-^5^;!/- 
2-7'Pi^;i/T^y]T-i25^;i/-2-tDUi;>*;i/^:^h U;v 7v«ii 
tl224) 

2-7^y-N- [5- {Yi,'i^-v^^)y7^J■i})v^^-)^/) -2-i^';e^;i/] 
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y-N- (5-^PD-2-l^Ui^;i/) -2-^^;i/7'Dtf;i/T^>(163iiig, 0.816 

moi) ^m^5 tmrn^Lxmrnih-^^ (eo.omg, 0.133 moi) ^ntzo 

245^ 

'H NMR (DMSO-ds) 6{ppm): 7.92 (IH, d, J = 2.7 Hz), 7.45 (IH, dd, J = 8.9 Hz, 
2.7 Hz), 6.99 (IH, t, J = 5.1 Hz), 6.62 (IH, d, J = 8.9 Hz), 6.56 (2H, s), 4.78 
(IH, dd, J = 6.2, 4.6 Hz), 3.82-3.25 (5H, m), 3.40 (2H, d, J = 5.1 Hz), 2.25-1.90 
(4H, m), 1.18 (6H, s). 

APCIMS (m/z): 336 (^^ciM + H)^ 338 ("CIM + H)* 

mmmzi'.is) -i-[2-^5=-;i'-i- {2-]^v^i^-)i^y^^) -2-7-0 

t;i/r^y]T-fe5^;i/-2-t:Due^>*;i/^-hu;i/ y^jvm^ i^h^^zzs) 

(1) ##f?iJ40 tiB«®:^ST"#^,ti^2-T5y-2-^f-;i/-N- (2-l^U 
5i;^;i/) 7°Dl^;i/r^> (374 mg, 2.25 mmol). 7 ^^/'fb* U •i' A (50Sfi%on-fe 

V, 872 mg, 7.50iiimol) ©N, N-i^^^)]y^^)\^hTK F (6mL) ^^t. 0 "C 
T'tI^MW 6011155 tlB^® (S) -l-^D^T-fe5T;i/-2-l^nUS^>*;i/:4^ 
^hU;i/ (326 mg, 1.50 mmol) ^Mk.. IbIS^T 3 I^F^mi^bfco -fe^-f h^mM 

100/0-90/10) -C-JgMU mm^^(Dy^)--W (347 mg, 1.96 mmol) ^ntzo 

(2) (1) -C#e>nfc7U-# (347 ig, 1.96 mmol) ®p<iS7y-;i/ (3 mL) m%L 
(C7t;p^ (227 mg, 1.96 mmol) <&AD^fco MET-ep<^y-;UtS*U ^iB-fb 
-^tl (359 mg, 0.858 mmol) ^^^^WBhhXmco 

W: 57% 

•H NMR (DMSO-de) (5(ppm): 7.35 (IH, t, J = 6.4 Hz), 6.56 (2H, s), 6.44 (2H, d, 
J = 6.4 Hz), 4.74 (IH, dd, J = 6.8, 4.4 Hz), 3.65-3.16 (8H, m), 2.24-1.87 ( 4H, 
m), 1.10 (6H, s). 
APCIMS (m/z): 303 (M + H)* 
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«^J41:(S) -l-[2-^^)l-l- {2-^T'J^))Vy^y>) -2-7-plf 

{2~^T^P))V) 7°Dti-;i/7^> (410 mg, 2.40 mmol) cfctJMBfb^t/ (157 mg, 
0:371 mol) ^^^mWthXmfzo 

w: m 

'H NMR (DMSO-de) (5(ppiii): 6.98 (IH, d, J = 3.8 Hz), 6.61 (IH, d, J = 3.8 Hz), 
6.56 (2H, s), 4.78 (IH, dd, J = 6.5, 1.9 Hz), 3.79-3.33 (6H, m), 2.24-1.99 (4H, 
in), 1.18 .(6H, s). 
APCIMS (m/z): 308 (M + H)* 

«^J42:(S) -l-[2-^^;i'-l- (1, 3, A-^TV7^J-)]y-2 

)mU «b^227) 
mMmZl hmUUI^^-X. ##^J42 -et#e)tifc2-7^7-2-^5^;i/-N- 
(1,3, A-=^7VT^J-))y-2-^ ■/U\i)VT^y (632 mg, 3.67 mmol) 
^^Wma^ (730 mg, 1.72 mmol) ^SfeS#;^bT#feo 
112^: 475J 

NM (DMSO-dfi) d(ppm): 8.60 (IH, s), 6.57 (2H, s), 4.76 (IH, dd, J = 6.8, 
4.3 Hz), 3.76-3.42 (6H, m), 2.22-2.02 (4H, m), 1.24 (6H, s). 
APCIMS (m/z): 309 (M + H)* 

M#'J43.:(S) (5-i/ry-2-f-7'^7U;i/r$y) -2-:^^)V 

-^228) 

mmm 37 iiiniK:^:^^-?:^ 43 -^n^ntd 2-7^7 -n- ( 5 

-2-5^T^iU;V) -2-^^;i/7°Df;i/T^> (581 mg, 2.96 mmol) ctDlilB-fb 
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(872 mg, 1.95 mmol) ^^^^i^tLXntzo 

m: m 

'H NMR (DMSO-de) (5(ppm): 7.86 (IH, d, J = 2.7 Hz), 6.59 (2H, s), 4.74 (IH, dd, 
J = 6.8, 4.6 Hz), 3.61-3.37 (6H, m), 2.20-2.01 (4H, m), 1.09 (6H, s). 
APCmS (m/z): 333 (M + H)* 

m&mU:{S) -l-[2-^^;i/-l- (4-7x-;v-2-g^TV'';;i/r5y) 
- 2 - r D \^)VT ^ J ]7-fe5^;v- 2 - 1: D u >:d;i/4-^- K u ;i/ 7 (fb 
^tl229) 

%mm 37 i: nw^-n^^-t. ^nm 44 tifc 2 - t ^ y - 2 - p< n - 

(4-7x^;V-2-^r^/U;i/) 7'Dt^;i/r^> (741 mg, 3.00 imol) J:l9lii3 
■'fb^tl (1.28 g, 0.257 imol) UT#fco 
86% 

'H NMR (DMSb-ds) 5(ppid): 7.82 (2H, d, J = 7.6 Hz), 7.56 (IH, m), 7.36 (2H, d, 
J = 7.6 Hz), 7.25 (IH, m), 7.01 (IH, s), 6.58 (2H, s), 4.66 (IH, t, J = 5.4 
Hz), 3.62-3.27 (6H, m), 2.09-1.94 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 384 (M + H)* 

ll»45:(S) -1- {1- [5- (N, N-i;^5^;i/T^ 7 -4- 

^^;i/-2-^T^7';;i'7'^y] -2-^5^;i/-2-7'Pb-;i/7'^y} r-tg^;!/- 
2-Viu^]^Jyfi)Vif.-\-n)\, ('fb^tl230) 
IISS^J37 J:|5i»:^S-e, 45 ■e#^tifc2-r^y-N- [5- (n, 
N-j?^^;i^7'5 7^;i/*-;i/) -4-^5^;p-2-5^7v^u;i/] -2-^5^;v7' 

Pt:;i/7'$> (645 mg, 2.21 mmol) i ^IB-fb^tl (745 mg, 1.37 mmol) ^Sfi 
i^^: 6255 

^H NMR (DMSO-de) (5(ppi): 8.43 (IH, br s), 6.58 (2H, s), 4.76 (IH, dd, J = 5.7, 
4.3 Hz), 3.67-3.30 (6H, m), 2.67 (6H, s), 2.33 (3H, s), 2.07-1.98 (4H, m), 1.14 
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(6H, s). 

APCIMS (m/z): 429 (M + H)* 

ll»J46:(s) - i-[2-x<f-;i/- 1- (5 -^^;i/-2-5"7'^;u;i/T^y) 

^t)231) 

mH&m 37 lB]fl|:fe;5ST\ #%«fiJ 46 T'^l ^ nfe 2 - T' $ y - 2 - ^ - N - 

(5-p<5';i/-2-g^ry'j;i/) rotvi/T^v (soomg, 2.70 imoi) ^y)mm^t 

-^tl (378 ig, 0.865 mol) ^e^iS^i: bT^f fco 
IBI^: 325J 

'H NMR (DMSO-cIb) <5(ppm): 6.63 (IH, d, J = 1.6 Hz), 6.56 (2H, s), 4.77 (IH, dd, 
J = 6.5, 4.6 Hz), 3.72-3.25 (6H, m), 2.19-2.01 (4H, i), 2.19 (3H, s), 1.14 (6H, 
s). 

APCIMS (m/z): 322 (M + H)* 

(S) - l-[4-/^;i/-l- (2-t:^i^-;i/) -4-\^^^)i^)l^7 
^y]T-fe^;i/-2-h:oUi;>*;i'7}<-hU;i/ 2im^ (<b-^232) 

4-7^^-1- (5-i'Ty-2-t:Ui^;i/) -4-x5^;H^^iJs;>(Df^fc 
W: 25% 

'H NMR (DMSO-de) d(ppi): 9.13 (IH, br s), 9.05 (IH, br s), 8.40 (IH, d, J = 
1.4 Hz), 8.16 (IH, dd, J = 2.7, 1.4 Hz), 7.84 (IH, d, J = 1.4 Hz), 4.83 (IH, 
dd, J = 7.0, 4.3 Hz), 4.30 (2H, d, J = 13.5 Hz), 4.10-3.90 (2H, i), 3.70-3.60 
(IH, m), 3.53 (2H, m), 3.15-3.00 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, 
m), 1.95-1.75 (4H, m), 1.44 (3H, s). 
APCIMS (m/z): 329 (M + H)* 
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»W8: (S) - l-[4-^f-;i/- 1- (2-li'J -4-l^-^Uf^;i/ 

t)!5t:#%W8trt#5>ti^4-T^y-4-^5";v-l- ( 2 - fc* >J ^ S^-;!/) 

'HNMR (CDCI3) (5(ppm): 8.28 (2H, d, J = 4.6 Hz), 6.44 (IH, t, J = 4.6 Hz), 4.78 
(IH, d, J = 7.0 Hz), 3.95-3.75 (4H, m), 3.75-3.60 (IH, m), 3.60-3.40 (IH, m), 
3.40 (2H, d, J = 1.1 Hz), 2.40-2.05 (4H, m), 1.70-1.50 (5H, m), 1.15 (3H, s). 
APCIMS (m/z): 329 (M + H)* 

IIM49: (S) -l-[4-^5^;i'-l- i4-i^V S,t^-)\yy -A-i^^VPJl 
T^y^]T^^)i-2-\^uu i^yijjvr^- h >J;i/ Ub^t)234) 

4-7^y-4-^f-;i/- 1- (5-7x:z;i/-2-l^Ui^;i/) \^^Vi^>(Di^ 
t)!3{C##W9-?rlf?>n^4-75y-4-^5^;i/-l- ( 4 - 1: U 5 b* 

IR^ : 8% 

'HNMR (CDCI3) Sivpm): 8.57 (IH, d, J = 1.1 Hz), 8.16 (IH, d, J = 6.5 Hz), 6.49 
(IH, dd, J = 6.5, 1.1 Hz), 4.78 (IH, d, J = 6.8 Hz), 3.85-3.40 (6H, m), 3.37 
(2H, d, J = 1.6 Hz), 2.30-2.10 (4H, m), 1.60-1.40 (5H, m), 1.14 (3H, s). 
APCIMS (m/z): 329 (M + H)' 

»^«150: (S) -l-[4-^^)V-l- {5-V')7)l:tv/.^)]y-2-\^Vi^ 

M -4-\^^v9)VT^y]T't^j\y-2-Kuvt^>-^)vr^~vv)\^ 2mmM. 

4-TKJ-l- i5-i/Ty -2-\^Vi/)\^) -4-^^;i/t'^US^>®'ftto 
bts #%^J50-e#^tl§4-r^y-4-pi5";b-l- (5- h U7;i/;to^5^ 

)i-2-\^^}i^)v) t:^us^>>&fflv\ (S) -i-:/D^r^rJ^;i'-2-i^D>j 
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bxm\ mmmi9 o) :at>* (4) tmmi^Lxmm<t^mmtzo 

'H NMR (DMSO-dg) 5(ppin): 9.09 (2H, br s), 8.41 (IH, d, J = 2.7 Hz), 7.83 (IH, 
dd, J = 9.2, 2.7 Hz), 7.04 (IH, d, J = 9.2 Hz), 4.83 (IH, dd, J = 6.6, 4.2 Hz), 
4.37 (2H, i), 4.15-3.90 (2H, m), 3.70-3.60 (IH, m), 3.60-3.40 (2H, m), 3.15-2.95 
(2H, m), 2.25-2.10 (2H, m), 2.05-1.95 (2H, m), 1.90-1.75 (4H, m), 1.45 (3H, 
s). 

APCIMS (m/z): 395 (M + H)* 

mmm^u (s) -i-[i- (5-i7DD-2-t^ui^;i/) 

^Vi^J]^TS,y^]T-{z^J]/-2-\^uV ty>:fyJl7fs- h 2imM (YbAt?236) 

(1) ^n^4-r^y-i - (5-^Do- 2-t'Jt^;i/) -4- 

.^5';H^^Ui^> (310 mg, 1.37 mmol) (DT-^Y-Y ^) (10 mL) tc. 7>y 
^b^'J '^A (50fiS%on-fe7-f h, 580nig, 5.00mmol) i:*^^T-^M^aitH^6011155 
tilBtt® ( s ) - 1 - P ^ r -fe 5^;!/ - 2 - f D > :^ ;i/5K^ h U ;K217 ig, 1 . 00 
mmol) ^MtlXs Mr-lM#tfco S^^r^<&^t®bT^ M;&tlift#^*i 

(362 mg, 1.00 mmol) ^^§fco 

(2) (1) l:n^fitzy^)-W (362 mg, 1.00 mmol) Ol, 4-i^:t^'^ymL 
(10 mL){c. 4 mol/LJi'fbjJc*- 1, 4 -5^;^^it>^?g (5 mL) ^zK^^TT-iD^x 

igi-fbL. lilB^b^tl (330 mg, 0.759 mmol) ^^^feig^^l LT^ifco 
IR^: 55X 

'HNMR (DMSO-de) (^(ppm): 9.06 (2H, br s), 8.11 (IH, d, J = 2.7 Hz), 7.65 (IH, 
dd, J = 9.2, 2.7 Hz), 6.97 (IH, d, J = 9.2 Hz), 4.83 (IH, dd, J = 7.0, 4.6 Hz), 
4.21 (2H, m), 4.10-3.90 (2H, ra), 3.75-3.65 (IH, m), 3.65-3.50 (2H, m), 3.05-2.95 
(2H, m), 2.24-2.10 (2H, m), 2.05-1.95 (2H, m), 1.90-1.75 (4H, m), 1.42 (3H, 
s). 
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APCIMS (m/z): 362 (^^CIM + W, 364 (^'CIM + Hr 

mmm^Z: (S) -l-[4-^^;i/-l- (5-7x-;i/-2-l^Ue;';i/) -4- 
U ^ y ] T-fe - 2 - f P u h U ;i/ (^b-&t)237) 

f'^.US^y (1.25g, 4.68iiimol) ©N, N-i?^5^;b*;VAT^ (15 mL) 

{iTs 7k@#|!F6011155{3i3«® (S) -l-yp^7'-b5^;i/-2-lfDUi^>*;i/^' 
::: h (326 mg, 1.50 mmol) ^j]W^^ MUX' immWhfzo t# 

;i'>6^5.i^B^ftlbs ^IB-fb^tJ (556 mg, 1.38 mmol) ^fffeo 
IK^: 29X 

'H NMR (CDCI3) d(ppm): 8.43 (IH, d, J = 2.7 Hz), 7.70 (IH, dd, J = 8.9, 2.7 
Hz), 7.53 (2H, d, J = 7.6 Hz), 7.41 (2H, dd, J = 7.6, 7.6 Hz), 7.30-7.27 (IH, 
m), 6.73 (IH, d, J = 8.9 Hz), 4.90 (IH, d, J = 8.1 Hz), 3.80-3.50 (6H, m), 
3.50-3.30 (2H, m), 2.40-2.10 (4H, m), 1.80-1.50 (5H, m), 1.16 (3H, s). 
APCIMS (m/z): 404 (M + H)' 

mmmSZ: (S) - l-[4~^^)l-l- i2-\f*)V)l) -4-l^^Ui^;i/T^ 
^]T'k^)i-2-\^u^)i;yfy)vr^=.\^i})v 2mmi^ ('fb^tJ238) 

##«?iJ52T*f#?,ti?.4-r^y-4-^5^;i/- 1- ( 2 - 'J i^;i/) 

(s) - i-7'D^T-b^;i/-2-h-DUi^>;b;i/**^h ';;i/fc0i|g 

iR^: 485! 

'H NMR (DMSO-dfi) <5(ppm): 9.26 (IH, br s), 9.15 (IH, br s), 8.10-7.90 (2H, m), 
7.42 (IH, d, J = 8.9 Hz), 6.97 (IH, dd, J = 6.8, 6.8 Hz), 4.83 (IH, dd, J = 
7.0, 4.3 Hz), 4.38 (2H, d, J = 13.2 Hz), 4.15-3.88 (2H, m), 3.80-3.70 (IH, m), 
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3.70-3.50 (2H, m), 3.20-3.05 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, m), 
1.95-1.80 (4H, m), 1.45 (3H, s). 
APCIMS (m/z): 328 (M + H)' 

^^4: (S) -1-[1- i5-i/TJ-2-\^^)i^)l) ~4~:r.^)l-4-\f: 
^ U ^ y ] 2 - D >; VyiJjVt^- WJl 2 Mii (^b^tl239) 

(1) #%wet#^n^4-T^^-i- i5-i^y^-2-\^^)i^ji) -4- 

x^;i/t:^Ui^> (485 nig, 2.11 mmol) ©N, n-^:y;<^)l^t^)VAy^ h'^?$ (10 
mL) {Cs ymit'tty^A • -7jc» (177 mg, 1.05 mmol) Syf>RS#fF6011155C 
i3«® (S) - 1 -^D^T-te9';i/-2-t^D ';i^>*;i/?}^-h U;Kl52mg, 0.700 
mmol) mUX'4mmmnLtc. SM^MMs 7ic$JP^T^PP:^;i/A 

77^--CMMU ^iB<b^tl®7U-#: (256 mg, 0.700 mmol) mtco 

( 2 ) (1) ■C'f#?)tife7 U-#: (256 mg, 0.700 mmol) OTHFM (30 mL) fc. 4 
molM<b7k«- 1, 4-S^;t=3r-y->^rt (2 mL) ^^^^fTtiP^x ^JS-? 1 Q^m 

tl (300 mg, 0.683 mmol) ^m^^^thxmtzo 
m: 32X 

NMR (DMSO-de) ^(ppm): 8.85 (2H, br s), 8.50 (IH, d, J = 2.2 Hz), 7.87 (IH, 
dd, J = 8.9, 2,2 Hz), 6.97 (IH, d, J = 8.9 Hz), 4.83 (IH, dd, J = 7.0, 4.9 Hz), 
4.27 (2H, d, J = 14.0 Hz), 4,05-3.85 (2H, m), 3.80-3.70 (IH, m), 3.70-3.50 (2H, 
m), 3.25-3.05 (2H, m), 2.18 (2H, dd, J = 9.5, 6.5 Hz), 2.10-2.00 (2H, m), 
1.95-1.75 (6H, m), 0.91 (3H, t, J = 7.2 Hz). 
APCIMS (m/z): 367 (M + H)^ 

^«?|J55: (S) (5-i'Ty-2-f>;i^;i') -4-7x-;i/-4- 
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240) 

Dt##^J55-^#^ti^4-r^y- 1- (5-S/ry-2-l^'Ji^;i/) -4-7 

'H NME (DMSO-dg) 5(ppdi): 9.51 (2H, br s), 8.49 (IH, d, J = 2.2 Hz), 7.87 (IH, 
dd, J = 9.2, 2.2 Hz), 7.75 (2H, d, J = 7.3 Hz), 7.55-7.40 (3H, m), 6,98 (IH, 
d, J = 9.2Hz), 4.68(1H, dd, J = 6.2, 4.1Hz), 4.44{2H, d, J=12.4Hz), 3.75-3.65 
(2H, m), 3.60-3.40 (2H, m), 3.27 (IH, m), 2.95-2.65 (4H, m), 2.30-2.15 (2H, 
m), 2.10-2.05 (2H, m), 2.00-1.80 (2H, m). 
FABMS (m/z)': 416 (M +. 2H)' 

IIJt^J56:(S) -i-[i- (5-p< h^s^:)b;L'^-;i/-2-b-»;i;;i/T$y) - 

•^mu (ib^ti24i) 

(1) #t0^l56{CtB«®;&ST•^f^n■5 2-7'5y-N- (5-^ h^^>-^)\^^^~ 
)l^-2-KVi^)V) -2->^=^)vyn\^)iyK> (335 mg, 1.50 mmoDs 7^yit^ 
'j'i7A (spray dried) ( 174 mg, 3.00 nnnol) ©N, N-S^^5^;i/*;i'AT^ K (4iiiL) 
m^iz. 0°C-C*^@!|tB^6011155{zf3^© (S) - 1 -^D^ T-fe^;i/- 2 - tTP U 

h U;i/ (217 mg, 1.00 mmol) ^M^. mUm-^mmmWhtzo -127 

-;b= 100/0-90/10) -eMLs mmit^^(D7 OOl mg, 0.837 mmol) ^ 

(2) (1) ■r'^§?>tlfc7U-# (301 mg, 0.837 mmol) (D?^^7-)V (3 mL) mm 
(C7x';i/^ (97.0 mg, 0.837 mmol) ^mXtzo mS-TX ^ ^ 7 -JV^^^Ls 
W^^rn (332 mg, 0.698 mmol) bT#feo 

JR$: 70X 
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>H m (DMSO-dj) d(ppm): 8.52 (IH, d, J = 2.2 Hz), 7.80 (IH, dd, J = 8.8, 2.2 
Hz), 7.32 (IH, br s), 6.62 (IH, d, J = 8.8 Hz), 6.58 (2H, s), 4.72 (IH, dd, 
J = 6.2 Hz, 4.6 Hz), 3.76 (3H, s), 3.68-3.33 (7H, m), 2.27-1.93 (4H, m), 1.09 
(6H, s). 

APCIMS (m/z): 360 (M + H)+ 

2-7°ni^;i/7^y]T-fe5^;i/-2-t^DUi^>*;i/5^*-h y^}im.M iit^ 
tJ242) 

N- (5-p<^;V-2-t:Ui^;b) 7*Df;i/T^> (269 mg, 1.50 mmol) <^fflV\ 

mMmsetmmi^^Lxmmih-^ (265 mg, o.en mmoi) ^mtzo 

HSLm: 61% 

NMR (DMSO-dfi) d(ppm): 7.75 (IH, d, J = 2.2 Hz), 7.22 (IH, dd, J = 8.6, 2.2 
Hz), 6.55 (2H, s), 6.50 (IH, d, J = 8.6 Hz), 6.30 (IH, t, J = 5.4 Hz), 4.75 
(IH, dd, J = 6.5, 4.6 Hz), 3.66-3.36 (5H, m), 3.27 (2H, d, J = 5.4Hz), 2.18-1.98 
(4H, m), 2.08 (3H, s), 1.10 (6H, s). 
APCIMS (m/z): 316 (M + H)' 

mUm^SiiS) (5-^ V7*nif;i/-2-tUi^;i/7^y) -2-^ 

Ik ('fb^tl243) 

(5-/ h='^i/*;i/5}t^;i/-2-b*Ui^;i') -2-}^^)Vru 

^ >of^fc!3 fc##^?'J58{^BB«®^^^•t•^f e.tx^ 2-T5y-N- (5— r 

V7'Dt:;i/-2-t^'J:^;i/) -2-/5';i/7"Pli;i/r^> (74.0 mg, 0.357 mol) 

mmm56tmmi^i^-cmm<h'^^ (66.omg, 0.142 mmoi) ^mzo 

»: 60% 
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'H NME (DMSO-de) dim)'- 7.80 (IH, d, J = 2.3 Hz), 7.32 (IH, dd, J = 8.6, 2.3 
Hz), 6.55 (2H, s), 6.54 (IH, d, J = 8.6 Hz), 6.43 (IH, br s), 4.77 (IH, dd, 
J = 6.8, 4.6 Hz), 3.74-3.37 (5H, i), 3.30 (2H, d, J = 3.2 Hz), 2.78-2.68 (IH, 
m), 2.20-1.94 (4H, m), 1.15 (6H, d, J = 6.8 Hz), 1.14 (6H, s). 
APCIMS (m/z): 344 (M + H)* 

M^J59: (S) -2- (2-S/Ty-l-l^Di;i^-;i/) -N- [2- (5-^ 

«^^^[^b<S'>-'ir^:ti;V.Vit'f xx^-'i^^-'I^CBull. Chen. Soc. Jpn.). 
50 1956-1960 M (1977^) ] O (S) - 2 - l^D 'J >^>*;i/:ijf:^ h U;b i^^ 
m (O.lOg, O.75i!imol)0l, 4-i;;t^1^-> (lOmL) ^^^Ue^A (0.22 

g, 1.66 mmoDs 3'i7>fti* U -^A (0.25 g, 1.51 mol) 18T-#^nS 2 

-^nD-N-[2-(5--hD-2-tUi^;i/T^y)x5^;i/]T-fe^5 K (0.23 
g, 0.89 mol) <&Jn^s 80°Cf4^F^JPM#bfco m'^m^W.^Wis W:ftiS7X 

mm^^^.nm^^nimm^ti-7v^^7^--cmmumm<t-^^ (34.9mg, 

0.11 mmol) ^mtco 
W: 15% 

'H NM (CDCI3) <y(ppm): 9.00 (IH, d, J = 2.6 Hz), 8.13 (IH, dd, J = 9.2, 2.6 
Hz), 6.41 (IH, d, J = 9.2 Hz), 6.36 (IH, br), 4.89 (IH, m), 3.79-3.68 (2H, m), 
3.66-3.55 (3H, m), 3.49-3.37 (IH, m), 3.31-3.19 (2H, m), 2.59 (IH, m), 2.19-2.06 
(2H, m), 1.94-1.75 (2H, m). 
APCIMS (m/z): 317 (M - H)' 

IIM60: (S) -l-[2- (3-$/7y-2-t'Ui^;i/T^y) xh^S/]Z-tr 
^)]/~2-\^uVi/ > h U )l (-fb-^ 302) . 

mm 14 tzt^moismiin^ ti§2-(3-s/:py-2-b'u $ y ) 

(0.20 g, 1.23iiiiol)©THF(10iiiL)M{3^ ^K^^^TT•7J<^'^b:^ b 'J "^7 A (60X 
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98.2 Tag, 2.46 mmol) M\\k.s IHtSJ^T- IB^P^WUf^o ^SMtc 
(S) -yD^7-fe5^;i/-2-k:niJ5^>*;i/4^'-b (265 mg, 1.23 mmol) © 
THF (SibL) ^rM?iTU IbIISST- Sl^P^Wbfeo SMt^Sffl7X<&JP^^ 

:^7A^PVh^-^7'f -trigs U 1ifB'fb^tl.(172 mg, 0.58 mmol) ^ntzo 
47% 

'HNMR (CDCI3) <y(ppm): 8.26 (IH, dd, J = 4.9, 1.8 Hz), 7.65 (IH, dd, J = 7.6, 
1.8 Hz), 6.60 (IH, dd, J = 7.6, 4.9 Hz), 5.94 and 5.87 (IH, br), 4.89 and 4.79 
(IH, m), 4.29 and 4.19 (2H, s), 3.83-3.71 (4H, m), 3.63 and 3.48 (2H, m), 
2.39-2.02 (4H, m). 
APCIMS (m/z): 300 (M + H)' 

^^?|J61 : (S) -2-i'Ty-N-[2- {5 --htt- 2-\^^)i/)lT^ y) x 
1 -tTD ^)i/>tiJl^^^V-S. K ({fci^tl303) 
h (81 mg, 0.27 mmol) (DM.ih^'^Vy (5 ml) mWi^. sum® (S) 

-2-t:D ij,i;>>?7;i/^^ h U;i/ UWi^ (73 mg, 0.55 mmol) OMl^^vy (5 
mL) mWi^lM^tz'^. h UJ^5=■;^r^> (0.15 ml, 1.08 ncnol) ^M^s U 

um: 2.^ nrnmnhtzo mm::^m.(D2- {2-T^j3^^)VT%y) -5- 

-Yu\^^)Vy (100 mg, 0.55 nmol) :RUfh Ux^;i/T^> (0.15 mL, 1.08 mmol) 
i/'J^J'y;i'*7A^Dx'hi7^7^-T«U mm^-^m (148mg, 0.49mmol) 
JR^: 895i; 

^HNMR (CDCI3+ p<^/-;i/-d4) <y(ppm): 8.94 (IH, d, J = 2.6 Hz), 8.14 (IH, dd, 
J = 9.2, 2.6 Hz), 6.52 (IH, d, J = 9.2 Hz), 4.68 (IH, m), 3.55 (2H, t, J = 5.9 
Hz), 3.46-3.35 (3H, m), 3.26 (IH, m), 2.28-2.14 (4fl, m). 
APCIMS (m/z): 305 (M + H)^ 

TD^^lFf H-^IS CisHieNgOs (304.308): C, 51.31; H, 5.30; N, 27.62. mUiU: C, 
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51.07; H, 5.33; N, 27.47. 

«««J62: (S) -2-iy7J-N-[2- ( 3 -^>7y - 2 - 1: U ^ ) i 

1 - P u i^ytijvt^^v- 1 {ih^m 304) 

5^;^) 75yfUi^> (112 mg, 0.43 mol) ^i^M^tTfflV\ ###920 (2) IB 

«^(DM^fTV^2- (3-i/7'y-2-t:us^;i/) 5'^yx5^;i/T5> 2JiKJti 

t^V^fco ffe.tifc2- (3-S/Ty-2-l^Ui^;i/) T^yx5^;V7'^> 2ii 
WS^O^Wki^^vy (10iiiL)^M{3s 7lc^^TT-hUxg^;VT$> (0.29 ml, 2.08 
mmol) St5N, N-*;i/>t^-;i/i^^ (55.2 mg, 0.34 mmol) ^JP;l^ III 

?aeT' 1.5 i^M#tfc^s BumcD (s) -2-ifDi;e?>:i»;i/5j^=hu«M 

(37.6 mg, 0.28 miDol) ©M^ 5^1/ > (5iL) StJ^ h Ux^;i/T$ > (0.12 mL, 0.86 
mmol) ©^i^Mt*^^TT"^ilTb> ^fiTHM^bfeo 
?&i/';*>y;i/*^A^DVh^^7^ -nmU ^IB'fti-^tJ (23 . 3 mg, 0. 08 mmol) 

im-. 29% 

'H NMR (CDCI3) d(ppm): 8.24 (IH, dd, J = 4.9, 2.0 Hz), 7.67 (IH, dd, J = 7.6, 
2.0 Hz), 6.63 (IH, dd, J = 7.6, 4.9 Hz), 5.85 (IH, br), 5.51 (IH, br), 4.75^ 
(IH, m), 3.70 (2H, m), 3.55-3.51 (2H, m), 3.39 (IH, m), 3.24 (IH, m), 2.27-2.11 
(4H, m). 

APCmS (m/z): 285 (M + H)' 

|lifi^J63 : N-[2- {Z-'y7J-2-Yi^)V)\/TXJ) 1 -l^D U 

>*;V3}^>-9-^ K "(-fb-^ 305) 

(s) -2-t^DUi^>*;b>}<-h u;i/ uwk(Dm^\)^^u^)^yy^m^\ 

62 J; b-dim^tl?&#fco 

m-. m 

'H NMR (CDCI3) 5(ppm): 8.25 (IH, dd, J = 5.0, 2.0 Hz), 7.67 (IH, dd, J = 7.6, 
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2.0 Hz), 6.61 (IH, dd, J = 7.6, 5.0 Hz), 3.67 (2H, m), 3.54-3.29 (6H, m), 
1.95-1.87 (4H, m). 
APCIMS (m/z): 260 (M + H)+ 

mMWSi: (S) -2-S/Ty-N-[3- i3-i/Ty'-2-\^Ui/)iyKy>) 7° 
D]^)i^]-l-\^uVi^>:Jb;v^^^^^ h* «b^306) 

21 {I|B«®;^S■?:^§ ^ ti^ 3 - ( 3 - i^T^^' - 2 - 1:^ U t^Jl'T ^ y ) 
^ > 2 ^^^g^fflV^s mmm 62 LT^IB'fb^tl^tffeo 
82% 

'H NMR (CDCI3) (5(ppm): 8.23 (IH, dd, J = 4.9, 1.8 Hz), 7.64 (IH, dd, J = 7.6, 
1.8 Hz), 6.59 (IH, dd, J = 7.6, 4.9 Hz), 5.77 (1h1 t, J = 5.9 Hz), 5.63 (IH, 
t, J = 5.6 Hz), 4.78 (IH, m), 3.64 (2H, dt, J = 6.1, 5.9 Hz), 3.52 (IH, i), 
3.40-3.24 (3H, m), 2.32-2.15 (4H, m), 1.80 (2H, tt, J = 6.1, 6.1 Hz). 

IIM65: (S) -l-[2- (2-=^y:3pl^-';>*;i/jj<=3el^-^ K) x5^;i/T^y] 
T-k^}l-2-\^DVif>ti)l^^-VV)l 2imi^ ('fb^tl401) 
(1) 59 {::iB«®;?^•t^l^^li.N-(2-T^yx5^;^)-2-#y^■y•U 

ytiJVr^^^S. K (860 mg, 3.98 mmol) ©N, N-i^^^)Vt^)lATS. K (10 mL) 
Mt. gST-^fiil#?P 6011155 53iB«© (S) - 1 -yn^T-fe^;i/- 2 -b'D 
0i>yi3)lyf^=^VD)V (345]iig, 1.59 mmol)® N,N-S;p( AT ^ H (5iiiL) 

y-;i'=8/l) T-iW^U mtm^moyV-i^ (322 mg, 0.910 mmol) ^mtzo 
(.2) (1) -C-#^tife7U-'* (322 mg, 0.91 mmol) ©^^y-r-;i/ (3 mL) 
fcs 4 mol/LiM>fb*^- 1 , 4 -i;;d-^it>^?g (0.68 mL, 2.73 mmol) ^Mx.tzo 
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t. mmt-^^ (145 mg, 0.340 mol) ^m^f^^atbxmzo 
urn: 21% 

'HNMR (DMSO-de) (5(ppm): 9.51 (IH, s), 9.38-9.30 (IH, m), 8.24-8.20 (2H, m), 
8.05-7.98 (2H, m), 4.85 (IH, dd, J = 5.7, 5.7 Hz), 4.17-4.07 (2H, i), 3.78-3.18 
(6H, m), 2.26-1.96 (4H, m). 
APCIMS (m/z): 353 (M + H)* 

mmmQQ: (S) -l-[2- (2-77>:i7;i/^^i?-$ h*) x^;i/r^y]T-fe^ 
2 - fD tj s;>;?7;i/*-- h (-fb^ti 402) 

N-(2-T^yji5^;i/)-2-^y^f-'J>*;i/^^it^ 60 

mm: n 

'H NMR (DMSO-ds) (5(ppm): 9.16 (IH, tr s), 8.68 (IH, t, J = 5.8 Hz), 7.86 (IH, 
d, J = 1.4 Hz), 7.17 (IH, d, J = 3.2 Hz), 6.64 (IH, dd, J = 3.2, 1.4 Hz), 4.84 
(IH, dd, J = 6.2, 4.9 Hz), 4.16-4.02 (2H, m), 3.65-3.41 (2H, m), 3.39-3.24 (2H, 
m), 3.21-3.04 (2H, m), 2.23-1.88 (4H, m). 
APCIMS (m/z): 291 (M + H)* 

m^MQl: (S) -1- (2-^>X7^ Kx^;!/:^^^) T-b^;i/-2-tfniJ 
y fi h u )V ^mM {it-^m 403) 

N-(2-r5;yx^;i/)-2-^ry^-y-U>;b;i/^^1^-^ KcDftbD t##^J 61 
•^^#^tl^N- (2-r5yx5^;i/) r^yXTK «^J65 i:[il:ittT 

IR^: 21% 

NMR (DMSO-ds) 5(ppm): 9.09 (IH, br s), 8.75-8.67 (IH, i), 7.89-7.86 (2H, 
m), 7.55-7.45 (3H, m), 4.84 (IH, dd, J = 5.5, 5.5 Hz), 4.17-4.01 (2H, m), 
3.65-3.06 (6H, m), 2.25-1.94 (4H, m). 
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APCIMS (i/z): 301 (M + H)* 

^mm68: (S) -1- {l--<>'J^)l-4~\^^Ui^)]yy^J)y^^)]/-2 

- D ij j; yiDVvf.- h u ;i/ MMM iih-^m 404) 

(1) 63 {clBm®:5^tf#&*i^4-T^y- l--^>^/^;i/t:-^Ui^> 
(1.20 g, 6.00 mmol) ®N, ¥i-i>^^)l^^)i^hT5. h' (15 mL) ^^ST-tK 
^{b-fet^'>A --TK^Ot) (504 mg, 3.00 mmol) ^iPx.s 5 Mmnhtzo 

6011155 tclBlfe® (S) -l-^a^T-te5';i/-2-tro>Ji?> 
h (434 mg, 2.00 mmol) ®N, N-i^^^;i/*;i/Ar ^ K (5 mL) m 

-;V=8/1) T*)iMLs lilB<b^t)07>J-#: (680 mg, 2.00 mmol) tntzc 

(2) (1) -^m^ntzyU-i^ (680 mg, E.OOmmol) Op<^y-;i/ (6 mL) ^rt 
{cis 4 mol/L:gYb7jc^- 1, 4 -i?;t^1^->^?^ (1.50 mL, 6.00 mmol) ^mttco 

U aiB'fb^tl (180 mg, 0.48 mmol) ^m^^^atLXmco 

'H NMR (DMSO-ds) (^(ppm): 9.22 (IH, br s), 7.47-7.43 (3H, m), 7.38-7.33 (2H, 
m), 4.84 (IH, dd, J = 6.8, 4.6 Hz), 4.01-3.99 (2H, m), 3.63-3.24 (7H, m), 
2.24-1.95 (6H, m), 1.58-1.34 (2H, m). 
APCIMS (m/z): 341 (M + H)* 

Iliis^j69: (S) -1- ( i--n5^y^;i/-4-t^^'Ji^;i/7'^y)T-fe5^;i/-2 

- h-D U h U )l (-fb^t) 405) 

y - 1 - - D 5^ y ;i' t^-^ 'J > mmm 68 J: lelil t LTlilB<b^<&#feo 
69% 
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'HNME (DMSO-dfi) 5(ppm): 9.34 (IH, br s), 8.78 (IH, dd, J = 5.1, 1.6 Hz), 8.74 
(IH, d, J = 1.6 Hz), 8.07 (IH, ddd, J = 7.8, 1.6, 1.6 Hz), 7.72 (IH, dd, J = 
7.8, 5.1 Hz), 4.85 (IH, dd, J = 7.6, 5.1 Hz), 4.17-3.98 (2H, d), 3.65-3.36 (6H, 
i), 3.24-3.06 (IH, m), 2.27-1.94 (6H, m), 1.74-1.51 (2H, m). 
APCIMS (m/z): 342 (M + H)* 

^MmiO: (S) -N-[2- (2-S/ry- 1 -h'n Ui^-;i/*;i/4^"-;i/>;>;i/7' 

(1) ##^J 62 tfBii©;?ST^I?>n?.N- (2-r^y3i5^;i/) '<>-tf>;;^;i/4^ 
yr^ Y (1.20 g, 6.00 mmol) ©N, ^-V :^^)]/t-)\yhTK K (20 mL) 
gS«Hf^W 6011155 tlBlfe© (S) -l-:/D^:p-fef=-;i/-2-l^P';i^>5b 
}Vif.- h U;i/ (434 ing, 2.00 miol) ^iPx.s IHSgt- 24 I^F^WLfco SJlSW 

Px'h^^7 7'f - (^np A/p< ^ y -;i/=8/l ) -^HM L^ i^ia<b-g-ti© 7 - 
^ (480 mg, 1.43 mmol) ^^fzo 

(2) (1) -e^§e>^lfc7'J-^^: (480iiig, 1.43 mol) 0^^/-;i/ (3mL) 
^^>:^;i/5j:>^ (138 mL, 2.15 mmol) ^iDitfeo p< ^ y-;i'<&§*LTt#^ 

THF^ 7j<*^e>^^fbts lilB^b^tl (460 mg, 1.06 mmol) ^^MfeM^i: 

itX^: 53% 

'HNMR (DMSO-dfi) (5(ppm): 7.83-7.80 (2H, m), 7.69-7.60 (3H, m), 4.83 (IH, dd, 
J = 5.9, 5.9 Hz), 4.01-3.85 (2H, m), 3.63-3.29 (5H, m), 3.09-2.89 (2H, m), 
2.59-2.49 (IH, m), 2.29 (3H, s), 2.25-1.93 (4H, m). 
APCIMS (m/z): 337 (M + H)* 

Wmn-. (S) -1- (1 — ^>-tf>;^;i/*-;b-4-t:^Ui^;i'r^y) 7^ 
2 -ifp u i^>:b;b**- h ><^5'>;^;i/*>M (ib-&ti407) 
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( 1) ##«?!l65Ti#?>n§4-7'^y - l-^>-fe'>;^;V*-;i/l^/^Ui?> (1.44 
g, 6.00 mmol) ©N, N-i^?^9)Vt^)VhT^ h' (20 mL) mWii^s ^iai?)RH#i^ 
6011155 IzEMOiS)- 1 -yD^7-fe5";i'-2 -b-D h (434 

mg, 2.00 moi) ^Mts muMX' z^msm^Ltzo ^jtsM^MEs^^s mm 

(^DD4^;vA/^^y-;i/=8/i) -e«u mmih^^(Dy v-i^^ (670 ig, 1.78 
imol) ^^Ifco 

(2) (1) T't#^^fe7U-f* (480 mg, 1.78 mmol) (3 mL) 

{Cs ;i^>X)Vt^>m (173 mL, 2.67 mmol) ^iPx.feo ^ ^y-;^^g*tT^I^ 
tifcag$2-7'D7V-;K J^^y-;i^A^e>3g^ibLs»IBjl:^tl (444mg, 0.930 
mmol) <&^^^^J;bT#:feo 
IR^: 47% 

'HNMR (DMSO-dg) (5(ppm): 9.01 (IH, br s), 7.77-7.63 (5H, m), 4.83 (IH, dd, J 
= 5.9, 4.9 Hz), 3.99-3.94 (2H, m), 3.75-3.61 (4H, m), 3.45-3.32 (2H, m), 
3.14-2.97 (IH, m), 2.34-2.02 (6H, m), 2.29 (3H, s), 1.70-1.56 {2H, m). 
APCIMS (m/z): 377 (M + H)* 

mmmiZ: (S) -i - {i-[5- (n, N-i^^5^;i/7'^y;^;i/*-;v) - 2- 
tfi;s^;i/T^y]-2-^5^;i/-2-rDb-;i/r^y} T-^^)i-2-\^u^)i^>ti 

)l7f.-V^))V ('fb-&tl501) 

2 - ( 2 - ^ y ) ^ >cDf^to D t:#%««J 66 tf3«0:&^T' 

f§5)ti^2-T^y-N- [5- (N, N-s^p(^;i/T^yx;i/*-;i/) -2-i:^u 

fee 

W: 71% 

'H NMR (CDCI3) d(ppm): 8.42 (IH, d, J = 2.4 Hz), 7.64 (IH, dd, J = 8.9, 2.4 
Hz), 6.49 (IH, d, J = 8.9Hz), 6.01 (IH, brs), 4.75 (IH, d, J = 5.9Hz), 3.62-3.56 
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(IH, i), 4.72-4.44 (IH, i), 3.39 (2H, d, J = 4.0 Hz), 2.76 (2H, s), 2.70 (6H, 
s), 2.31-2.20 (4H, m), 1.96 (IH, br s), 1.17 (6H, s). 
APCIMS (m/z): 409 (M + H)* 

nMmii: (S) -1- [2-^5";i/-i- (5-i^^Ui^/;^;i/*-;i/-2-t: 

(^b^t) 502) 

2- {2-\^5>t^-)VTK^) x5^;i/7'^.>®ftt)!3(C##t?iJ67{liB«®:&^T- 
^|^tLS2-T^y-2-7(5';^-N- [5- {\^^^)9yX)Vt^=.}]y) -2-f 

•HNMR(CDCl3) (5(ppiii): 8.41 (IH, d, J = 2.4 Hz), 7.63 (IH, dd, J = 8.9, 2.4 Hz), 
6.46 (IH, d, J = 8.9 Hz), 5.90 (IH, br s), 4.76-4.60 (IH, m), 3.62-3.56 (IH, 
m), 3.45-3.43 (IH, n), 3.38 (2H, d, J = 3.3 Hz), 3.31 (2H, br s), 3.00-2.96 
(4H, m), 2.32-2.15 (4H, m), 1.82 (IH, brs), 1.69-1.61 (4H, m), 1.47-1.43 (2H, 
m), 1.17 (6H, s). 
APCIMS (m/z): 449 (M + H)* 

IIW74: (S) -1- {2-^^)V-l- [5- (1, 2, 3, 4-7^h7tK 
D-fv+y U>-2--f;v;^;i/*-;i/) - 2 -t^u s^;i/7'^ y] -2-7'ot;i/T 
5/} T-fe5^;i/-2-t^nUi?>:^;i/**-hU;i/ (-fb^ti503) 

2- (2-l^vi^-;i/r^y) x5^;i/T^>©f^t>Dl3#%^?iJ68t|3fficD:^S-^ 
#^n-5 2-T^y-2-^f-;i/-N- [5- (1, 2, 3, 

v^y';>-2-'<;i/;^;i/*-;i/) -2-i^';i^;i/]7'Pi^;i/T^>^fflv\ 
W: 50% 

>H NMR (DMSO-dfi) 6 (ppi): 8.31 (IH, d, J = 2.3 Hz), 7.98 (IH, dd, J = 8.9, 2.3 
Hz), 7.67-7.13 (4H, m), 6.98 (IH, d, J = 8.9 Hz), 6.61 (2H, s), 4.72 (IH, m), 
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4.12 (2H, s), 3.68-3.21 (6H, m), 2.84 (2H, t, J = 5.6 Hz), 2.21-1.96 (4H, m), 
1.15 (6H, s). 

APCIMS (m/z): 497 (M + H)* 
75 -1-16: 

-fb-^t) 504s 505. 506s 511. 512. 513. 519. 520. 521. 522. 523. 533-537 t 

( 1 ) THF (3 mL) m^m^ 98/40332 (W098/40332) IBtt© 2 - ^ 
UUK^)i>>- 5-:7.)Vt^~)]y^ti^) \^ (252 mg, 1.2 mmol). hi;3:^;i/T^> 
(167 AiL, 1.2mo1). Mmt^T^y (l.Snnol) ^AtL. ^UHZBm^nLtzo 

m^m^mi^ iioud im^mm) AGi-x8i/i?> (522 mg) ^mmu s^mmwL 

(4.8niL) %inx..>J^'UX5^1/>*;i/4-C-;i/^D U h* (2-3mmol/g, 
276 mg) J:*-';(4-li-;i/lf';s^>) (264 mg) ^^JDL. -«#bfeo 
DVb^7 7^-(TLC)fiii^®Y^^$5li:tfc^. U'Jy^^MLXs \yi^y[t^ 
U(4-H:rz;i/t:US^>)] (2.4 ml) J:^DD*;i/A (2.4 mL) T'S 

(2) ±f3T'#e>tifel^Ui^>^«#:t I, 4 -i';r^-9-> (5.04 mL) . I, 2- 
S^7^ ^ - 2 -;'<^;i/rp;0 (2.4 mL, 1.4 mmol). ^^^U^^A (783 mg, 1.2 
mmol) ^^JnU 100 "C H 2 BP^ftlttfco TLC -eil*4©?i^<&«bfc^. 
tJ^53iU ^m^^^^ (3.6 mL) i:^DO*;VA (3.6 mL) T-^^. 
ii?^^*bfco^PDP^;VA (4.8mL) ?&JPX..*;i/^;i/i^';;^5^1x> (l~2mmol/g, 
465 mg) -M#U Ui/y^^mW:. ^rt^^ilSt. 

(3) ±I3T#^tifeT^><&i^fiU N, N-i^p<^;i/*;i/AT^ K (0.25mol/L) 
fc»U ii^^rX'^m<^n 6011155 l;:f3«® (S) - 1 ->^Dtr-fe^;i/- 2 - 
fD u i?>*;i/:^*- h u;i/ (0.5 Sfi) ^inxs isiragfe i mmmWhtz. MJiSr*^ 
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y-;i/=95/5) X^mmU ih-^m, 505. 506. 511s 513. 519. 533-537 
ft^ij512. 520. 521. 522. 523 ®7 U-#:^f#feo 

^b-&tl512. 520. 521. 522. 523 
(4) (3) T-|i?>tLfc#fb-^®7U— THF (2-3 mL) ^r^t. 7V« (1 

x^y-;i/-Mx5^;i/5lP^^^^bL. 'fb-^tl512. 520. 521. 522. 523 ^f#fco 
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(%) 


504 


(S) -1- {1- [5- (N, N-i^x5^;br ^ 


32 


505 


(S) -1- [1- (5-N-7'U;v-N-p<5";i';^;i/* 
- 2 - 1: u V)\/T\ y ) - 2 2 -7*0 t:^;b 


81 


506 


(S) -1- {2-pi^;i/-l- [5- (3-1^pU>- 

1 --f;Px;i/*-;i/) - 2-tfUi^;i/7^y] -2-7"d 


30 


511 


(s) -1- {1- [5- (N-'rvrpt^;i/-N-;<^ 

'4^- — 1 J JV 


76 


512 


(S) -i-{2-^9";i/-i-[5-(4-><^;i/i^^7S^ 
> - 1 - ) - 2 - bf U ^ y ] - 2 - 7" 


51 


513 


(S) -1- {1- [5- (N-a:5^;i/-N-;<5^;i/T^ 

J :K)\^its:=.i\y) -2-trus^;i/r^y] -2-p(^;i/-2 

y JV / y \ y L-y/i/ £j I — ir-^ / ^ ^ yv jv — 1 


94 


519 


(S) -1- {2-^5^;i/-l- [5- (N-7*Dl^;i/7 
^ y 7s)\/it--M - 2 - f U i/'^i/T' ^ y ] - 2 - T'D 

J y } / J /V Cj j y^ /■J /v*-\^ — ( J yV 


19 


520 


(S) -1- {1- [5- iN-i/i7\nrt2\^)l?i.^)VT 

^ -2-t:us^;i/r^/] -2-^5";!/^ 
2 -7°Di^;i/T^7} r-fe^;i/-2-b'p';s^>*;i/4-*- 


57 


521 


(S)-l-{l-{5-[N-(2-y h:3ps/ji5^;i/) 

-2 - i^Ui^;i/T^y} - 2-y^;i/ 
- 2 -T'Ptivi/y^ 7} T-fe^^;!/- 2 - trn u 


40 


522 


(S) -1- {1- [5- (N-i^^p^>^;i^r^y;^ 

- 2 -l^ US^;i/T^ ^ ] - 2 2 -7 

7v;b^ig 


61 


523 


(S) -1- {1- [5- (N-tert-y5^;P7^7;^;b 
-2-t^U$^;i/T5 7] -2-y^;i/-2-7P 
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533 


(. b ; —1— Ll~ 0 — JM — D^=Pv>'l/— JNI — X 
;i/;;^;i/4^-;i/-2 -t:';>';i/T^y) -2-^^)V-2- 
ru t:;i/T ^ y ] y-iz^J]/- 2 - n u >J>;fj;i/*"- N u 


27 


534 


(s) -1- [2-y^;i/-i- (5-N-^5";i/-N- 


45 


535 


(S) —1- i2-:^J-)\/—\ — ( 5 — N->5^;i/ — N — 
7 X 2 - 1 U ^ y ) - 2 - 7'D 

\^)]/T^j'\ r-fe5^;i'-2-t^Dij i;>*;i/4t-h u;i/ 


53 


536 


(S) - l-{2-^^;U- l-[5-N-(4-7( h^i^7 
x_;i/) — N — ;<7">'VX>'1/^— 2 — c U v^'l/T^ y J — 

2-7"Dbf;i/7'^y}7-fe5^;i/-2 -i^D •ji^>*;ujK^ 


22 


537 


(S) -1- {2-^5^;i/-l- [5-N- (2-^b^ 

i/:x.^)v) -N-p^5^;i/;p^;i/*:^;i/- 2 - if y ] 
- 2 - 7"Dif;i/T$ y} 7'-fe^;i/-2-f D ';i^>i7;i/:!^* 
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#^ 


MS 


NMR 


504 


APCIMS (m/z): 437 (M 
+ flr 


'HNMR (CDClj) 6 (ppm) : 8.47 (IH, d, J = 2.3 Hz), 
7.67 (IH, dd, J = 8.9, 2.3 Hz), 6.52 (IH, d, J 
= 8.9 Hz), 6.08 (IH, br s), 4.71 (IH. m), 
3.64-3.41 (6H, m), 3.21 (4H, q, J = 7.2 Hz), 
2.31-2.04 (4H, m), 1.24 (6H, s), 1.15 (6H, t, J 
= 7.2 Hz). 


505 


APCIMS (m/z): 435 (M 

+ Hr 


NMR (CDCI3) 6 (ppm):8.44 (IH, d, J = 2.3 Hz), 
7.65 (IH, dd, J = 8.9, 2.3 Hz), 6.45 (IH, d, J 
= 8.9 Hz), 5.91 (IH, br s), 5.91-5.67 (IH, m), 
5.22 (IH, dd, J = 6.2, 1.3 Hz), 5.18 (IH, t, J 
= 1.3 Hz), 4.77-4.74 (IH, m), 3.62 (2H, d, J = 
6.3 Hz), 3.61-3.28 (6H, m), 2.66 (3H, s), 
2.32-2.18 (4H, m), 1.16 (6H, s). 


506 


APCIMS (m/z): 433 (M 
+ fl)* 


•HNMR(CDCl3) 6 (ppm) : 8.49 (IH, d, J = 2.3 Hz), 
7.70 (IH, dd, J = 8.9, 2.3 Hz), 6.47 (IH, d, J 
= 8.9 Hz), 5.91 (IH, br s), 5.67 (2H, s), 4.73 
(IH, m), 3.61-3.19 (6H, m), 2.32-2.14 (4H, m), 
1.81-1.79 (4H,m), 1.16 (6H, s). 
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511 


FABMS (m/z): 437 (M + 

nr 


'H NMR (CDCI3) 6 (ppm):8.46 (IH, d, J = 2.3 Hz), 
7.66 (IH, dd, J = 8.9, 2.3. Hz), 6.45 (IH, d, J 
= 8:9 Hz), 5.84 (IH, m), 4.75 (IH, m), 4.19 (IH, 
m), 3.61-3.28 (6H, m), 2.68 (3H, s), 2.32-2.15 
(4H, m), 1.16(6H, s), 1.04 (3H, s), 1.01 (3H, s). 


512 


FABMS (m/z): 464 (M + 


'HNMR (DMSO-dg) 6 (ppm):8.21 (IH, d, J = 2. 3 Hz), 
7.58 (IH, dd, J = 8.9, 2.3 Hz), 6.70 (IH, d, J 
= 8.9 Hz), 6.04 (2H, s), 4.73 (IH, m), 3.62-3.44 
(6H, m), 2.35 (4H, br s), 2.35 (4H, br s), 
1.65-1.53 (m, 7H), 1.13 (6H, s). 


513 


APCIMS (m/z): 423 (M 
+ H)* 


^H NMR (CDCI3) 6 (ppm):8.44 (IH, d, J = 2.3 Hz), 
7.65 (IH, dd, J = 8.9, 2.3 Hz), 6.45 (IH, d, J 
= 8.9 Hz), 5.85 (IH, br .s), 4.75 (IH, m), 
3.64-3.29 (6H, m), 3.08 (2H, q, J = 7.2), 2.71 
(3H, s), 2.33-2.18 (4H, m), 1.16 (6H, s), 1.15 
(3H, t, J = 7.2 Hz). 


519 


APCIMS (m/z): 423 (M 
+ H)* 


'HNMR(CDCl3) (J(ppm) : 8.50 (IH, d, J = 2.3 Hz), 
7.71 (IH, dd, J = 8.9, 2.3 Hz), 6.51 (IH, d, J 
= 8.9 Hz), 6.01 (IH, br s), 4.74 (IH, m), 
3.64-3.33 (6H, m), 2.91 (2H, q, J = 6.9 Hz), 
2.32-2.17 (4H, m), 1.51 (2H, q, J = 7.2 Hz), 1.22 
(6H, s), 0.89 (3H, t, J = 7.2 Hz). 


520 


APCIMS (m/z): 435 (M 
+ H)* 


'H NMR (DMSO-de) 6{vm) : 8.26 (IH, d, J = 2.3 
Hz), 7.66 (IH, dd, J = 8.9, 2.3 Hz), 7.47 (2H, 
m), 6.66 (IH, d, J = 8.9 Hz), 6.52 (2H, s), 4.71 
(IH, m), 3.47-3.38 (6H, m), 2.59 (2H, m, J= 6.3 
Hz), 2.14-2.00 (4H, m), 1.18 (6H, s), 0.77 (IH, 
m), 0.33 (2H, m), 0.05 (2H, m). 


521 


FABMS (m/z): 439 (M + 
H)* 


'HNMR(DMSO-d«) <5 (ppm):8.32 (IH, d, J = 2.3Hz), 
7.67 (IH, dd, J = 8.9, 2.3Hz), 7.44(1H, m), 7.25 
(IH, br s), 6.73 (IH, d, J = 8.9 Hz), 6.56 (2H, 
s), 4.77 (IH, m), 3.68-3.23 (8H, m), 2.95 (3H, 
s), 2.91(2H, m), 2.25-2.06 (4H, m), 1.10 (6H, s). 


522 


FABMS (m/z) : 449 (M 
+ H)* 


'HNMR (7 'J-#:. DMSO-dfi) (J(ppm): 8.49 (IH, d, 
J = 2.3 Hz), 7.70 (IH, dd, J = 8.9, 2.3 Hz), 7.29 
(IH, m), 7.16 (IH, br s), 6.57 (IH, d, J = 8.9 
Hz), 6.02 (IH, br s), 4.77 (IH, br s), 4.47 (IH, 
s), 3.78-3.44 (6H, m), 2.32-2.12 (4H, m), 
1.85-1.33 (8H, m), 1.36 (3H, s), 1.32 (3H, s). 


523 


FABMS (m/z): 437 (M + 
H)* 


'HNMR(DMS0-d5) 6 (ppm):8.29 (IH, d, J = 2.3Hz), 
7.65 (IH, dd, J = 8.9, 2.3 Hz), 7.44 (IH, br s), 
6.65 (IH, d, J = 8. 9 Hz), 6.55 (2H, s), 4.74 (IH, 
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m), 3.72-3.35 (6H, m), 2.25-1.97 (4H, m), 1.15 
\ba, s)y 1.11 (yHj s;. 


533 


APCIMS (m/z): 477 (M 

+ Hr 


'H NMR (CDCI3) 6 (ppm):8.45 (IH, d, J = 2.3 Hz), 
7.65 (IH, dd, J = 8.9, 2.3 Hz), 6.45 (IH, d, J 
= 8.9 Hz), 5.89 (IH, br s), 4.74 (IH, m), 
6.16-6. Lb (on, m), von, s;, l.66-l.\\j i4n, 
m), 2.00 (IH, br s), 1.75-1.22 (lOH, m), 1.16 
(6H, s). 


534 


APCIMS (m/z): 471 (M 
+ Hr 


'H NMR (CDCI3) 6 (ppm):8.26(lH, d, J = 2.3 Hz), 
7.35-7.15 (6H, m), 6.35 (IH, d, J = 8.5 Hz), 5.88 
(IH, br s), 4.75 (IH, m), 3.61-3.27 (6H, m), 2.67 
(3H, s), 3.33-2.16 (4H, m), 1.16 (6H, s). 


535 


APCIMS (m/z): 499 (M 
+ H)^ 


'H NMR (CDCI3) 6 (ppm):8.42 (IH, d, J = 2.3 Hz), . 
7.57 (IH, dd, J = 8.9, 2.3 Hz), 7.32-7.56 (5H, 
m), 6.43 (IH, d, J = 8.9 Hz), 5.96 (IH, br s), 

4.73 (IH, m), 3.60-3.21 (8H, m), 2.85 (2H, m), 

2.74 (3H, s), 2.30-2.07 (4H, m), 1.15 (6H, s). 


536 


APCIMS (m/z): 501 (M 
+ H)' 


'HNMR (CDCI3) 8 (ppm):8.22 (IH, s), 7.34 (IH, dd, 
J = 8.9, 2.3 Hz), 7.05 (2H, d, J = 9.0 Hz), 6.81 
(2H, d, J = 9.0 Hz), 6.39 (IH, d, J = 8.9 Hz), 
6.11 (IH, br s), 4.73 (IH, m), 3.79 (3H, s), 
3.74-3.27 (6H, m), 3.12 (3H, s), 2.30-2.17 (4H, 
m), 1.16 (6H, s). 


537 


APCIMS (m/z): 453 (M+ 
H)* 


'H NMR (CDCI3) 6 (ppm):8.44 (IH, d, J = 2.3 Hz), 
7.65 (IH, dd, J = 8.9, 2.3 Hz), 6.45 (IH, d, J 
= 8.9 Hz), 5.87 (IH, br s), 4.75 (IH, m), 3.55 
(2H, t, J = 5.6 Hz), 3.64-3.28 (6H, m), 3.33 (3H, 
s), 3.20 (2H, t, J = 5.6 Hz), 2.82 (3H, s), 
2.33-2.20 (4H, m), 1.16 (6H, s). 



%%m 76:(S)-l-[2-p(^;i/-l-(5 - ^ ^)J7. )\/it>~n^- 2 - 1 U i^;i/T 

^ y ) - 2 - 7*p 5 y ] ^'■fe - 2 - 1: D u > b ;i/ (-fb^t) 

507) 

2-T^y-2-/5^;i/-N- ( 2 - f u ^ i^;i') rntvi/T^ >cDf^^t)t)t:# 
%m 69-1 Ti#^tii)2-T^y-2-^5';i/-N-(5 - 1 u J 
2-h'Ui^;i/) 7'Dli;UT^> (285mg, 0.908 mmol) HM^^ij 37 }Lnmi 

X^XMrnc^mJi (296 mg) S^fco 
W: 111 
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'H NMR (CDCI3) 5(ppm): 8.39 (IH, d, J = 2.6 Hz), 7.60 (IH, dd, J = 8.9, 2.6 
Hz), 6.52 (IH, d, J = 8.9 Hz), 6.21 (IH, br t, J = 5.3 Hz), 4.75-4.73 (IH, m), 
3.76-3.72 (4H, m), 3.69-3.32 (6H, m), 3.00-2.97 (4H, m), 2.31-2.17 (4H, m), 
1.17 (6H, s). 

APCIMS (m/z): 451 (M + H)* 

mMmn:(^)-l- {2-?(^)V-l- [5- (N-^5";i/-0-^f-;i/t KD:3r 

- b-D ij i/yii)i-^^- h ;v (jb^ti 508) 
2-T^y-2 -^^;i/-N- (2-t:'Ms^;v) yu\^)VT^y(Dftt)biz0 

%^J70T-t#^ti§2-7'^y-2-p<f-;i/-N- [5- (N-^^;i/-0-p<5^;i/ 

}i}^v^iyT5. - 2 - f u yvK)VT^y (leomg, 0.556 

W: 7735 

'H NMR (CDCI3) 5(ppm): 8.44 (IH, d, J = 2.3 Hz), 7.69 (IH, dd, J = 8.9, 2.3 
Hz), 6.53 (IH, d, J = 8.9 Hz), 6.36 (IH, br s), 4.75-4.72 (IH, m), 3.78 (3H, 
s), 3.59-3.32 (6H, m), 2.78 (3H, s), 2.30-2.19 (4H, m), 1.17 (6H, s). 
APCIMS (m/z): 425 (M + H)* 

««?!I78: (S)- 1 - {1 - [5- (N-S^^DrDlf;i/-N-/5^;i/7'^y;:^;i/* 

- 2 - b* >; ^ y ] - 2 2-yv y.)vt x y }T-fe5^;i/- 2 - 

b P u h u ;i/ «b^ti 509) 

2-r^y-2-p<f-;i/-N- (2-b'Mi^;i/) 7*Db;i/T^>®f-'t;t)D{3# 

%^aj71-ell^tl^2-T^y-N- [5- (N-i/^D7'Pb;i/-N-^5";i/T^ 
^^)lt^-)l) -2-bUi^;i/] -2-^5';i/^Db;i/T^> (270 mg, 0.906mmol) 
<^ffiV\ ||||5^J37 illil^tL-Clifa'fb^tl (290 mg) ^mtzo 
W: 74X 

'H NMR (CDCI3) (5(ppm).: 8.47 (IH, d, J = 2.3 Hz), 7.69 (IH, dd, J = 8.9, 2.3 
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Hz), 6.53 (IH, d, J = 8.9 Hz), 6.22 (IH, br s), 4.75-4.72 (IH, m), 3.59-3.34 
(6H, m), 2.74 (3H, s), 2.27-2.18 (4H, m), 1.87-1.82 (IH, m), 1.17 (6H, s), 
0.88-0.82 (2H, m), 0.73-0.66 (2H, m). 
APCmS (m/z): 435 (M + H)* 

m&m79:{S)-l- {2-p(^;i/-l- [5- (1, 3-^T'JVi^y-3—()l7. 

- 2 - U i/)\y7 5 y ] - 2 - 7°d Y^JVT^J yr^z^JV- 2-\^vVt> 
yii)l7r.-hV)l ab^i^510) 

#^^J 69-2 T-#?.ti-5 2-r^y-2-^^;u-N- [5- (1, 

-3— r;^x;^*-;^) -z-t^^j'jji^ rptvi/T^y (165 mg, 0.522111101) ^ 

m\ mmmsi tmmi^vxmmib^^'^ (ss mg) ^mt^o 



^H NMR (CDCI3) (^(ppm): 8.49 (IH, d, J = 2.5 Hz), 7.69 (IH, dd, J = 8.9, 2.5 
Hz), 6.49 (IH, d, J = 8.9 Hz), 6.14 (IH, br s), 4.75-4.73 (IH, m), 4.42 (2H, 
s), 3.61 (2H, t, J = 6.3 Hz), 3.48-3.32 (6H, m), 2.80 (2H, t, J = 6.3 Hz), 
2.32-2.01 (4H, m), 1.18 (6H, s). 
APCmS (m/z): 453 (M + H)* 

»M80:(S)-1- {1- {5- [N- (2-t KDdri^:n^;V) -N-^^JIT 

-2-b-'Js^;i/T^y} -2->(^;i/-2-7°Dtf;i/r^y 

2 - \^U i;yfy)V!n-V U )]y ('fti-^tl 514) 

2-TKJ-2-^^jy~n~ ( 2 - 1^ u ^ 7'DK;vT^>0f^itoD{3# 
#^J72-r-^§e>ti^2-T^y-N- {5- [N- (2-b h*D^^>x5^;i/) -N- 

- 2 -ir us^M- 2 -^^;i/7°ofc:;i'7^ > (300 mg, 

0.993 mmoi) M&m^i tnmi^Lxmtm^^ m mg) ^mzo 

'H NMR (CDCI3) (!> (ppm): 8.43 (IH, d, J = 2.0 Hz), 7.65 (IH, dd, J = 8.9, 2.0 



JR$: 37X 



95 



wo 02/051836 



PCT/JPOl/11578 



Hz), 6.52 (IH, d, J = 8.9 Hz), 6.15 (IH, br t, J = 5.1 Hz), 4.75-4.73 (IH, m), 
3.74 (2H, t, J = 5.3 Hz), 3.64-3.33 (6H, m), 3.14 (2H, t, J = 5.3 Hz), 2.80 
(3H, s), 2.36-2.10 (4H, m), 1.18 (6H, s). 
APCIMS (i/z): 439 (M + H)* 

m^msi:{s)-i- {1- [5- (N-i^7y^^;i'-N-^5";i/7^y;^;i/*-;i/) 
-2-i:^Ui^;vT^y]-2-^^;i/-2-7'Dt:;i/7^y}T-fef-;i/-2-t:D 
:>b;i/7j^- hu;v ab^tl515) 

2-7'^y-2-^5';i/-N- (2-l^«Mi^;v) rDl^;i/7'^>®f^bDt:# 
^mi3l!n^h^ 2 -T ^ y -N- [5- (N-i'7'yp(f-;i/-N-^^;i/T^y 
-2~\^VPM-2-^ ^;b7*D ]i)V7' $ > (300 mg, 0. 993 imnol ) ^ 

m\ mmm ^7 tmmi:^ Lxnm^h^^ (m mg) ^mtzo 

m: 55% 

NMR (CDGlj) d(ppin): 8.48 (IH, d, J = 2.6 Hz), 7.66 (IH, dd, J = 8.9, 2.6 
Hz), 6.54 (IH, d, J = 8.9 Hz), 6.25 (IH, br t, J = 5.0 Hz), 4.75-4.73 (IH, m), 
4.17 (2H, s), 3.62-3.56 (IH, m), 3.48-3.35 (5H, m), 2.88 (3H, s), 2.33-2.12 
(4H, m), 1.18 (6H, s). 
FABMS (m/z): 434 (M + H)* 

mMm8Z:(S) -1- {1- [5- (N--^>$^;i/7'$/;^;p*-;i') - 2-t:'j 
-2-p<5';i'-2-7"ot;i/7'$y} 7'-fe5=-;i/-2-i^D Ui^^*;!/ 

:fs-v\))i y-^mWi ut^m5i6) 

2 - ( 2 -\^^i/-)iT 5. J ) ■x^;i/T ^ y(fy^t> !? \z^nm 74 \L^m(0-n^-r: 
#?)ti^2-T^y-N- [5- {'^-^y^Ji\^TXJ7.y\yit>>-)\) -2-b'U5^ 

W\ m 

'H NMR (DMSO-de) 6 (ppm) 8.38 (IH, d, J = 2.3 Hz), 7.90 (IH, br s), 7.65 (IH, 
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dd, J = 8.9, 2. 3. Hz), 7.46 (IH, br s), 7.26 (5H, m), 6.65 (IH, d, J = 8.9 Hz), 
6.56 (2H, s), 4.74- (IH, m), 3.94 (2H, s), 3.72-3.52 (6H, m), 2.16-2.00 (4H, 
m), 1.17 (6H, s). 
APCIMS (m/z): 471 (M + H)' 

ll5ii^J83:(S) -1- {2-y-^)V-l - [5- {N-?i-f-)lT^y7.)]/t^-)l) 

^ h U ;b 7 (-fb^tl 517) 

2 - ( 2 - h' ^ i^-Jir ^ y ) 5 >©ftt) D t##^J 75 {c:ta«0;^^T 

#^ns2-T^y-2-><^;v-N- [5- (N-p<^;vT^y:^;i/*-;i/) - 

935t 

»H NMR (DMSO-de) 6 (ppi) : 8.24 (IH, d, J = 2.3 Hz), 7.59 (IH, dd, J = 8.9, 2.3 
Hz), 7.29 (IH, br s), 7.12 (IH, m), 6.68 (IH, d, J = 8.9 Hz), 6.62 (2H, s), 
4.70 (IH, m), 3.64-3.26 (6H, m), 2.36 (3H, d, J = 2.4 Hz), 2.20-1.99 (4 H, m), 
1.07 (6H, s). 

APCIMS (i/z): 395 (M + H)' 

mMmsi'.iS) - 1- {2-p<^;i/^ 1- [5- {N-y:L-jvT^y7.)it^-)i) 
- 2-fUi^;i/7^y ] -2 -rDif;uT^y} 2 -trn |;i^>*;^5^^ 

^h';;i/ 7v;i/^Jg ({b^ti5l8) 

2 - ( 2 -\^^P-}]yT $ 7 ) ^ >CD'ftt> \) t#%^J 76 t:fB®®:&^T- 

#^tl^2-T^7-2-^f-;V-N- [5- (N-7x::i;i/7'^yx;i'*-;i/) 

W: 70JK 

'H NMR (DMSO-dg) 6 (ppm) : 8.22 (IH, d, J = 2.3 Hz), 7.56 (IH, dd, J = 8.9, 2.3 
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Hz), 7.40 (Ifl, brs), 7.25-6.97 (6H, m), 6.59 (2H, s), 4.70 (IH, m), 3.62-3.25 
(6H, m), 2.20-1.96 (4H, m), 1.76 (IH, m), 1.06 (6H, s). 
APCIMS (m/z): 457 (M + H)* 

mmmss :(S)-l-{l-{5 - [N-(2-h HD:3es/x5^;v)T^y:^;i/^^ 

D U i;yi3)i7f.- h iit^m 524) 

2 - ( 2 - f V ^ y ) xf-;!/^ 5 >CDf^i? t» {3#%^J 77 {ct3«o^?S-?? 

^#e>tl^2-T^y-N-{5-[N-(2-t h'Ddr^yxf-;!/)^^^;^;!/*^;!/] 
-2-i^us^;H-2-^5";i/7-Dt:;vr^>>&Mv\ ^Mi (i) ^^lititT 

JR$: 925^ 

'H NMR (CDCI3) 6 (ppm): 8.49 (IH, d, J = 2.3 Hz), 7.70 (IH, dd, J = 8.9, 2.3 
Hz), 6.46 (IH, d, J = 8.9 Hz), 5.87 (IH, br s), 4.75 (IH, m), 4.48 (IH, br s), 
3.64-3.30 (6H, m), 2.32-2.15 (4H, m), 1.50-1.25 (4H, m), 1.16 (6H, s). 
FABMS (m/z): 425 (M + H)* 

mMMSBiiS) -1- [2-^5";i/-l- i5-X)lfyr'E-()l-2-\^VP)VT 
^y) -2-7*Dfc:;i/T$y] r-fe^;i/-2-t:p ';i^>:^7;i/4^- h 7v;i/ 
mM (^b^t) 525) 

2 - ( 2 - ^^t^=.jiT ^ y ) x5=-;i/r ^ >(DiXt) b {;##^?!) 78 iztmcD:^^-^ 
^#e.n'5 2-T5/-2-p<^;^-N- (5-;^;i^7 7'^'i';i/-2 -t:';i^;i/) r 

iK*: 2435 

•H NME (DMSO-de) 6 (ppi): 8.30 (IH, d, J = 2.3 Hz), 7.68 (IH, dd, J = 8.9, 2.3 

Hz), 7.40 (IH, br s), 6.86 (IH, d, J = 8.9 Hz), 6.64 (2H, s), 4.74 (IH, 1), 
3.77-3.37 (6H, m), 2.26-1.98 (4H, m), 1.15 (3H, s), 1.14 (3H, s). 
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FABMS (m/z): 381 (M + H)* 

^^J87:(S)-1- {1- [5- (N.-x5";l/r^y;^;v'^^-;^) -2-i^';i^;i/ 
T ^ y ]- 2 5^>il/- 2 -T^D b^;i/T ^ y }T-te5^;i/- 2 - D U s;>:^3;bif - h 

2-T^y-2-^5";i'-N- (2-i^';^i^;i/) rDt^;i/:P5>0j^t)Dk:# 

t^J79T'f#^n^2-T^y-N- [5 - ili-x.^)]/-r^y7.)Vt^-}]/) - 2- 
l^'Ji^;i/] -2-^^;i/7"Dt*;i/7'5.> (310 mg, 1.14 mmol) $fflV\ HtfS^iJ 37 
h|il«t:t-C«H3<b-^tl (272 mg) t^#feo 

sm: m 

•H Nffi (CDCI3) divw): 8.48 (IH, d, J = 2.5 Hz), 7.70 (IH, dd, J = 8.9, 2.5 
Hz), 6.48 (IH, d, J = 8.9 Hz), 6.01 (IH, br s), 4.86 (IH, br t, J = 5.9 Hz), 
4.75-4.73 (IH, m), 3.59-3.56 (IH, m), 3.48-3.40 (5H, m), 3.03-2.93 (2H, m), 
2.31-2.18 (4e, m), 1.17 (6H, s), 1.09 (3H, t, J = 7.3 Hz). 
APCIMS (m/z): 409 (M + H)^ 

««^J88: 

527-532 imycDX o ^^^Ltzo 

66 (1) }inm(Di3m^m\^x. ^^hfz^uu\f:^)vymmw (1.20 

mol) tl, A-ViS-^^y (500//L) . A-t%vl--:rV^i/fi)\yif--)\^T^J- 
4-^5^;H^^Ui^> (308 mg, 1.44 mmol) s ^^pbUe^A (166 mg, 1.44 mmol) 

*^px.^ ioo°c-t«i»Ji^t^co mm-^^-^'im^s mm^m.w^u n^ntz 

3iWlZi7UuMh (9.6 ml) s 4^*';:^5=-l^>*;i/5i<-;i'i>D i; Y (2~3 mmol/g, 
276 mg) ^ ^J^'U (4-lf-;i/b-'JS^» (264 mg) <^iDts ^JST— Mi^^bfco 
«<&@*U T^^Stffeo 
t#^tLfcT^>^MU N, N-yp(f-;v*;i/Ay^ F (2iiiL){C»U 31^8 
ItfF 6011155 {c:fB«® (S) - 1 -:7D^T^r5";i/- 2 - t:D U i^>*>'V'J^- b U 

;i/ (0.4 is) ^ST-mp^jt#tfco M<^§*u ^#e>*ifeBatB^^ 
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(%) 


527 




31 


528 


\ti) 1 \J± j^yjv I \D Z. ^ 'J ^ y y\JV 'i'^ — /V o 

- tr >; VM-4- Y.^ ij V)\^T ^ y ]T-fef-;i/-2- P u 


97 


529 


(s)-i- {4-p<^;i/-i- [5- (3-i^Di;>-i-^ 


81 


530 


(S)-l- {4-^5";i/-l- [5- (N-^f-;i/-N-7x^s 

5. y - 2 - 1: u -4- u 
T^7} r-te^;i/-2-t^DU^:;>^;;i/4t- h 


63 


531 


(S)-1- {1- [5- (N-'<>t^;i/-N-p<f-;i/:p^y:^;i/ 
-2-t:us^;i/] -4-p<^;i/-4-i^':<>';i^;i/7' 


82 


532 


(S)-l- {1- {5- [N, N-trx (2-^ 

T'^y;^;!/*-;!/] - 2 - b" u -4-p<^;i/-4-b 
^Ui^;i'T^y} T-fe5^;i/-2-i^D Ui;>:^j;i/**- h 


40 





MS 

APCIMS (m/z): (M + Hr 


NM 


527 


435 , 


NMR (7 U-^$:^ CDCI3) (5 (ppm) : 8.49 (IH, d, 
J = 2.3Hz), 8.01 (IH, s), 7.77-7.70 ( 2H, m), 6.64 
(IH, d, J = 8.9 Hz), 4.76 (IH, m), 3.75-3.36 (6H, 
m), 2.96 (3H. s), 2.88 (3H, m), 2.35 (4H, m), 
2.35-2.16 (4H, m), 1.75-1.64 (4H, m), 1.20 (3H, 
s). 


528 


475 


'H-NMR(CDCl3) 6 (ppm) : 8.42 (IH, d, J = 2.6 Hz), 
7.65 (IH, dd, J = 9.2, 2.6 Hz), 6.60 (IH, d, J 
= 9.2 Hz), 4.75-4.73 (IH, m), 3.76-3.54 (4H, m). 
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3.49-3.32 (4H, m), 2.94 (4H, t, J = 5.3 Hz), 
2.31-2.01 (6H, m), 1.68-1.51 (6H, m), 1.44-1.40 
(i, 2H), 1.14 (3H, s). 


529 


459 


'H-NMR(CDCl3) 6 (ppm): 8.53 (IH, d, J = 2.3 Hz), 
7.77 (IH, dd, J = 9.2, 2.5 Hz), 6.64 (IH, d, J 
= 9.2 Hz), 5.67 (2H, s), 4.78-4.76 (IH, m), 4.10 
(4H, s), 3.74-3.49 (5H, m), 3.47-3.40 (3H, m), 
2.32-2.12 (4H, m), 1.81-1.63 (4H, m), 1.17 (3H, 
s). 


530 


525 


^H-NMR(CDCl3) d (ppm): 8.48 (IH, d, J = 2.6 Hz), 
7.66 (IH, dd, J = 9.2, 2.6 Hz), 7.31-7.18 (5H, 
m), 6.59 (IH, d, J = 9.2 Hz), 4.77-4.75 (IH, m), 
3.72-3.62 ( 5H, m), 3.58-3.39 (3H, m), 3.23 (2H, 
t, J = 7.9 Hz), 2.86 (2H, t, J = 7.6 Hz), 2.74 
(3H, s), 2.30-2.04 (4H, m), 1.69-1.53 (4H, m), 
1.15 (3H, s). 


531 


511 


'H-NMR (CDCI3) 6 (ppm): 8.55 (IH, d, J = 2.4 Hz), 
7.76 (IH, dd, J = 9.1, 2.4 Hz), 7.36-7.26 (5H, 
m), 6.66 (IH, d, J= 9.1 Hz), 4.78-4.75 (IH, m), 
4.12 (2H, s), 3.76-3.57 (5H, m), 3.51-3.41 (3H, 
m), 2.58 (3H, s), 2.32-2.20 (4H, m), 1.66-1.61 
(4H, m), 1.17 (3H, s). 


532 


523 


'H-NMR (CDCI3) 6 (ppm): 8.52 (IH, d, J = 2.5 Hz), 
7.76 (IH, dd, J = 9.2, 2.5 Hz), 6.61 (IH, d, J 
= 9.2 Hz), 4.78-4.76 (IH, m), 3.74-3.67 (4H, m), 
3.54 {4H, t, J = 5.9 Hz), 3.47 (6H, s), 3.44-3.31 
(4H, m), 3.35 (4H, t, J = 5.9 Hz), 2.27-2.18 (4H, 
m), 1.68-1.60 (4H, m), 1.17 (3H, s). 



HMD 89: 1- [(5-;>Ty l^US^>-2-'l';i/T5 7) -1- [(S) 

601) 

ty^uyu\^)Vr^> (264 mg, 1.40mmol)s jjc^'fb-bi^e? A7jc» (261 mg, 1.55 
mmol) ^ THF (10 mL) IZ^MU zK?^rTT- (S) - 1 -^n^ 2 -tf 
D 1; h ';;K304 mg, 1.40 mmol) ©THF (4 mL) ^M^^D;t^ ^ST-2 
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hi/7 7^-(^DD ;^;^A/^ ^ y -;i/=100/l)T'MMb. :|iHB'fb^t)C?)7 »; 
(133 mg, 0.410 mmol) feo 

(2) (1) -e#e>nfc7';-'*®-g|3 (127 mg, 0.392 mmol) t:7v;i/^ (45.0mg, 
0.390 mmol) ^Mx.^^ ^ -)V}zmmLtzo ^ 3? y-;vS®*UT^fB<b-^tl (137 
mg, 0.311 mmol) ^^^m^tLXmzo 
mm: 2Z% 

•H NMR (DMSO-d«) d(ppm): 8.33 (IH, d, J = 2.2 Hz), 7.65-7.62 (2H, i), 6.61 (2H, 
s), 6.55 (IH, m), 4.69 (IH, t, J = 5.1 Hz), 3.60-3.36 (6H, m), 2.17-1.99 (4H, 
m), 0.59-0.52 (4H, m). 
APCIMS (m/z): 325 (M + H)' 

mMm^O: i-[ (5-s>7'yfU5;>-2-^;i/T^7) p(^;H-i- [(S) - 
2 - r y 1:^ o 'J T-f2 5: 7 ] $/ n ^ y ^ > 7 -^Jll^UUt^ 602) 

m^m 94 tnmtt:^^-^. mm si -cite. ti;^ i - [( 5 -s/t7 if u 2. 

-^;i'7'^7) 5/^D^>^;i/7'^> (432 mg, 2.00 mmol) J;D1iBB'fb-& 

tl (362 mg, 0.774 mmol) ^^^mi^tLXntzo 
W: 3955 

'H NMR (DMSO-ds) (5(ppm): 8.34 (IH, d, J = 2.2 Hz), 7.65 (IH, dd, J = 8.4, 2.2 
Hz), 7.50 (IH, m), 6.65 (IH, d, J = 8.4 Hz), 6.59 (2H, s), 4.73 (IH, dd, J = 
6.2, 4.6 Hz), 3.64-3.37 (6H, m), 2.19-2.00 (4H, m), 1.66-1.57 (8H, m). 
APCIMS (m/z): 353 (M + H)* 

mum 91 : 

2-[ (S-i^T'y tUS^>-2-^;i/T^7) /^;i/3-2- [(S) -2-^'5'7 

If o u $; ^ 7 ] ry-^y-^ > y^jimM. Uh^^ 603) 

rn^m 94 1 mm^ji:^m-c. mm 82 t# ti^ 2 - c ( 5 - t 7 1: >; v > - 2 

~^)lT^y) TV^>'^y-2--( )IT^> (425 mg, 1.51 mmol) i^^) 
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^IB'fb-^t) (555 mg, 1.04 imol) ^Q^mi^tLXmtz. 

m: m 

NMR (DMSO-dj) (:?(ppm): 8.33 (IH, d, J = 2.4 Hz), 7.61 (IH, dd, J = 8.9, 2.4 
Hz), 7.17 (IH, m), 6.68 (IH, d, J = 8.9 Hz), 6.63 (2H, s), 4.70 (IH, t, J = 
6.2 Hz), 3.68-3.36 (6H, m), 2.17-1.46 (18H, m). 
APCmS (m/z): 417 (M - H)" 

«^fij92: i-[ (5-i/Ty t^Ui^>-2— f;i/T$y) ^5^;i/]-i- [(S) - 

mmm 94 1 iBia^c^r^-Cs mm s^-^n^ntzi- U5-t^r/}^^)i^>-2 

--(JIT^^) S^^o:t^^;i/T^> (516 mg, 2.00 mo 1) .tD^iMb^ 

t» (617 mg, 1.21 mmol) ^^^mi^^tLXmtzo 
W: 60X 

'H NMR (DMSO-dj) (^(ppm): 8.32 (IH, d, J = 2.2 Hz), 7.63 (IH, dd, J = 8.9, 2.2 
Hz), 7.30 (IH, m), 6.65 (IH, d, J = 8.9 Hz), 6.61 (2H, s), 4.70 (IH, t, J = 
7.6 Hz), 3.60-3.26 (6H, m), 2.23-2.00 (4H, m), 1.53-1.50 (14H, m). 
APCmS (m/z): 395 (M + H)* 

«^J93: l-[ {5-i^T^\^^)i^y-2-4)lT^^) j^^)V]-l- [(S) - 
2-i/TJ\^u^)t/=.)VT'\z^)]^T^^} i/i^uy^y y^)vm^ ({b-^605) 

mmm 94 hnmti^is^-^. mm 84 nn^ntz 1 - c( 5 -yrj t- u i?>- 2 

-<f;i/7'^y) ^^)\^'] y^uzr^jVT^y (460 mg, 2.28 mmol) J: D^fB-fb-^tl 
(494 mg, 1.09 mmol) -^^^m^^LX^Xntco 
IR^: 47X 

^H NMR (DMSO-de) cy(ppm): 8.37 (IH, d, J = 2.2 Hz), 7.66 (IH, dd, J = 8.9, 2.2 
Hz), 7.47 (IH, m), 6.67 (IH, d, J = 8.9 Hz), 6.60 (2H, s), 4.76 (IH, dd, J = 
6.5, 4.6 Hz), 3.65-3.17 (6H, m), 2.25-1.71 (lOH, m). 
APCIMS (m/z): 339 (M + H)* 

103 



wo 02/051836 



PCT/JPO 1/1 1578 



|lii^J94: l-[ (5-^>7'y h''Ji^>-2-^;i/r^y) [(S) - 

(1) ^^ms^x-n^ntzi- [(5-i^Tyi^'ji^>-2-^;uT^y) 

^y^u^^t/JlTS^y (568 ig, 2.47 imolX 7\y'fbpbU'>A (50 MSX on ■fe^d' 
h, 1.43 g, 12.3. mmol) <&T-fe h-h';;V (25 mL) tMbs zK^^Ttr^j^SlltfF 
6011155 IcfBig© (S) - 1 - 7^o^T-b^;v - 2 -I^D U i?>:^3;l/;}^•- h U;K536 
mg, 2.47 mmol) h- h (4 mL) mm^Mts nU&'^-mmWLtzo K 

-(i^DD4^;i/A/^^y-;i/=lOO/l)T«U1iiB<b^tl07 ';-^*:(638mg, 1.74 
mmol) ^"^tco 

( 2 ) ( 1 ) T-t# ^ tlfc 7 U (638 mg, 1 . 74 mmol) 1 7 (202 mg, 1 . 74 mmol) 
t JP X. p< ^ y 1 ^® b o ^ iJ' 7 LXmmit-^^ ( 709 mg, 1 . 47 mmol) 

m: m 

'HNMR (DMSO-de) 5(ppm): 8.32 (IH, d, J = 2.2 Hz), 7.63 (IH, dd, J = 8.9, 2.2 
Hz), 7.39 (IH, m), 6.66 (IH, d, J = 8.9 Hz), 6.60 (2H, s), 4.71 (IH, t, J = 
6.5 Hz), 3.63-3.39 (6H, m), 2.19-2.00 (4H, m), 1.50-1.39 (lOH, m). 
APCIMS (m/z): 367 (M + H)* 

mMm%:{S) - l-[2-p<^;i/- 1 - {4--htiT-\Jj) -2-7*Dl^;i/ 
7Ky']T-\z^)l~2-\^V3\)9>it])lir.-hV)l 7v';u^iM ('fb^tl701) 

^^msQizmmcDismxm^m 2-^^)1-1- i4--vr27-^) -2 

-7"Dt;V7'^> (942 mg, 4.50 mmol) ®THFi:N, N-i^^^;i/7}v;VA7'5 

(THF : N, N-S^^^;i/*;i/A7^ h*=5:l) M (6mL) ICx *H1tl^ 6011155 
ti:fB«® ( S ) - 1 - y D ^ T'^z^^^ - 2 - f D U ytDin'^- h U ;V (326 mg, 1 . 50 

mmol) ^MUxmXs mumxzmmmniyfzo 
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^- (^DD*;i/A/^^y-;i/=100/0~90/10) -cMMU lilB-fb^tio^ U-#: 
(450 mg, 1.31 mol) ^f#feo 

(2) (1) X'n^ntcy^)-W (450 mg, 1.31 mol) (Dyi^J-J]y (3 mL) 
izy-^Jim (151 mg, 1.31 bbdoI) ^jD^feo METT^ ^5? ij^gg 
<b^tl (466 ig, 1.00 mol) ^n^^^tLXntzo 
67% 

'H NMR (DMSO-de) d(ppm): 7.96 (2H, d, J = 11.2 Hz), 7.05 (IH, br s), 6.68 (2H, 
d, J = 11.2 Hz), 6.59 (2H, s), 4.72 (IH, dd, J = 6.0 Hz, 4.2 Hz), 3.65-3.05 
(7H, m), 2.24-1.87 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 346 (M + H)* 

|ltii^J96:(S) -1- (l-r-Uy-2-^^;i/-2-7*Df;i/7^y) T-b^' 
2 - 1: D u yti)V^.=. h u 7 v;v^^ ('fb^'fe; 702) 
2-^5';i/-l- (4--hDr::iUy) -2-7*Dt:;i'T^>®^^t)t){3## 
«?!l87{3f3IS©;5^S-e^ie>n^ 1 -T-U y - 2 -^^;u- 2 -7-di;;1/T^ >(739 

mg, 4.50 mmol) >^fflV\ ^M95 JllsHit: L-Clii3^tl-&t) (292 mg, 0.701 mmol) 

im: m 

•H NMR (DMSO-dg) 5(ppm): 7.04 (2H, dd, J = 8.6, 6.2 Hz), 6.63-6.47 (4H, m), 
6.57 (2H, s), 4.73 (IH, dd, J = 6.6, 4.4 Hz), 3.64-3.16 (7H, m), 2.24-1.96 (4H, 
m), 1.11 (6H, s). 
APCIMS (m/z): 301 (M + H)* 

mMm^T-.iS) -1-[1- (4-S/TyT-Uy ) -2-^5^;i/-2-7*Dt;i/ 
7'^y]7'-feg^;l/-2-trDlJS^*>*;^4^'-^ y^u y^)imM ('f[:^ti703) 
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i^Jir^y (440 mg, 2.32 mol) mMm% tmmi^LXmm^h^m (236 

mg, 0.567 mmol) ^#fco 

'H NMR (DMSO-d«) d(ppm): 7.43 (2H,. d, J = 8.4 Hz), 6.73 (2H, d, J = 8.4 Hz), 
6.59 (2H, s), 6.49 (IH, t, J = 5.9 Hz), 4.74 (IH, dd, J = 6.8, 4.9 Hz), 3.58-3.30 
(5H, m), 3.07 (2H, d, J = 5.9 Hz), 2.16-1.99 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 326 (M + H)* 

llilSt;'J98:(S) -1-[1- -2-^^)l-2-yu]^jlT5.y] 

7^f-)i- 2 -i^ D >j i^ytl)l:r^- h u;!/ y-^jimM {ih^ 704) 

(1) ##f!l89 \Ztm(Dl5^-^nhtl^\- (p-r^i-i^y) - 2-^^}\^-2 
-ru\l)]/T^y (437 mg, 2.25 moW M^>&T)\^^± (326 mg) ®N, N-i^ 
^^;b*;i/A7'^ K (15 bL) mm^s 0 "Ctr^S^i^ 6011155 CIBlCD (S) -1 

-7D^r-fe5^;i/-2-ti-oUi^->;t7;i/4^iih (326 mg, i.50imol) ^inx.s 

-;i/= 100/0-90/10) -CJiMU i^f3'fb^tlCD7U-#: (33.0 mg, 0.0999 mmol) 

(2) (1) -C•^§^tlfc7'J-#: (33 mg, 0.0999 mmol) (D^^J-)]y (1 mL) mW. 
t7T;i/^ (11.6 mg, 0.0999 mmol) ^inx.fco MffiTT-^^7-;i/<&g5fets 
fB^b^tl (30.0 mg, 0.0720 mmol) ^U^l^^nti^xntco 

)m: 5X ■ 

'H NMR (DMSO-de) (5(ppm): 6.71 (2H, d, J = 8.9 Hz), 6.61 (2H, d, J = 8.9 Hz), 
6.57 (2H, s), 6.50 (IH, br s), 4.76 (IH, dd, J = 6.5, 4.6 Hz), 3.81-3.35 (5H, 
m), 3.63 (3H, s), 3.01 (2H, s), 2.18-1.93 (4fl, m), 1.16 (6H, s). 
APCIMS (m/z): 331 (M + H)* 
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*fi6^99:(S) -1- {2-^5";i/-l- [4- (N, n-i^;^^)\^T5. XJVt^ 
1- (:p-7~i/^JJ) -2-^5^;i/-2-7*Df;i/:7^5><z)f^t)f3fc#^fi»J 90 

\Z%m(0l5m'^'^hM l- [4- (N, n-V}^9))^T^^7.)\/-^^-)V) T-^)J'\ 
-2-7(^;V-2-7°Dl^;vr^> (611 Dg, 2.25 mmol) >^fflV\ 98 i:|5l 

iifcbTlifB'fb^tl (220 mg, 0.420 mol) ?&t#fco 
IK^: 28X 

'H NMR (DMSO-dg) <5(ppm): 7.40 (2H, d, J = 8.9 Hz), 6.78 (2H, d, J = 8.9 Hz), 
6.59 (2H, s), 6.43 (IH, t, J = 5.9 Hz), 4.75 (IH, dd, J = 6.5, 4.6 Hz), 3.67-3.37 
(5H, m), 3.17 (6H, s), 3.08 (2H, d, J = 5.9 Hz), 2.17-1.93 (4H, m), 1.12 (6H, 
s). 

APCIMS (m/z): 408 (M + H)' 

«^^J100:(S) -l-{2-^^)\y-l- {A-^^)V^irT-\) ^) -2-7*D 
b*;i/7'^y]T-fe5^;i/-2-i^DUi^>>b;i/7jf- hij;i/ y^jvWM «b-&tj706) 
1- (p-T-i/s;y) -2-^5^;v-2-7°Di^;vT^>0f^t)!)t:##^^j 91 
(;:IBffi®:&^*T-fie.n^2-^f-;i/- 1- {A-;^^)V^irT~^) J) -2-ru 
\^)Vr5.y (473 mg, 2.25 mol) «e^J 98 fclsHtt: b-C#E<b-^t) (232 

mg, 0.502 mmol) ^#feo 

'H NMR (DMSO-de) <5(ppm): 7.10 (2H, d, J = 8.8 Hz), 6.64 (2H, d, J = 8.8 Hz), 
6.57 (2H, s), 5.60 (IH, br s), 4.61 (IH, dd, J = 6.8, 4.6 Hz), 3.66-3.42 (5H, 
m), 3.00 (2H, s), 2.33 (3H, s), 2.22-1.88 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 347 (M + H)* 

^M101:(S) -l-[2-^^)l-l- (v-hJl-(V)l) -2-rDl^;i/T^ 
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1- {Tp-T-i^t^^) -2-^9)1- 2 -yu\^ji7^y(Di^t>^iz^^m 92 

(401 mg, 2.25 nnol) mmm% i:^«t:LTSI3'fb-&t) (305 mg, 0.708 

miol) ^#feo 

m^: m 

'H NMR (DMSO-cIb) ^(ppm): 6.88 (2H, d, J = 8.1 Hz), 6.57 (2H, s), 6.55 (2H, d, 
J = 8.1 Hz), 5.05 (IH, br s), 4.75 (IH, dd, J = 6.5, 4.6 Hz), 3.62-3.88 (5H, 
m), 3.17 (2H, s), 2.58 (3H, s), 2.17-1.94 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 315 (M + H)' 

«^?!I102:(S) -1-[1- {4-^^yX)lt^-)lT-^} ^) -2-^5";i/-2 
- t^;PT 5 y ] T-b - 2 - 1: D ij > h u ;i/ y (fb-&t/ 
708) 

##^|J 93 t:iB«®^St1§e.ti-5 1 - (4 ^ yy^JVyt^-Jl^T- U ^ ) - 2 - 
p(f-;i/-2-7'Dl^;i/y^> (161 mg, 0.664 iimiol)^ y y ib-fy ^) it> h (50 MX on 
-b^-f h, 320 mg, 2.75 mmol) ®N, li-i^^^Jl^^-JH^T^ K (3 mL) 

0 "C-e^siti^ 6011155 i3tB«ffi (S) -l-7'D^T^r^;^-2-l^DlJs;>5b 

h (120 mg, 0.553 mmol) ^MXs nU&r 11 mmmnLtzo -b^^ h 

90/10) T-MU «fB'fb-&tl07';-'^ (195 mg, 0.515 mmol) ^ntzo 
(2) (1) X-m^titzyV-i^ (195 mg, 0.515 mmol) 0p(^y-;b (2 mL) mm 
lzyT)im (59.8 mg, 0.515 mmol) ^j&Px.feo MSTfX ?^ ^ / -Jl^^^U 
ih^m (140 mg, 0.-283 mmol) ^MlSa^i: LT#fco 
IR*: 5235 

'H NMR (DMSO-dg) d(ppm): 7.56 (2H, d, J = 8.6 Hz), 6.80 (2H, d, J = 8.6 Hz), 
6.66 (IH, t, J = 4.9 Hz), 6.57 (2H, s), 4.77 (IH, dd, J = 6.2, 4.6 Hz), 3.73-3.30 
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(5H, m), 3.23 (2H, d, J = 4.9 Hz), 3.04 (3H, s), 2.26-1.85 (4H, m), 1.23 (6H, 
s). 

APCIMS (m/z): 379 (M + H)* 

mMm 103 : ( S ) - 1 - [ 2 1 - ( 4 - f P 'J i^-JlXJlt^-JVT- V J ) 

^tl709) 

t> b \z^^m 94 t:i3«©;5^-e^#^ ti^ 2 -p< 1 - ( 4 - d u 

-2-yu\^)VT%y (416iiig, 1.40iin!iol) ^fflV>s ^SE^RJ 102 
linm^X^xmmt-^ (SeS mg, 0.664 mol) -^mzo 

*H NMR (DMSO-de) <5(ppni): 7.46 (2H, d, J = 8.8 Hz), 6.75 (2H, d, J = 8.8 Hz), 
6.60 (2H, s), 6.38 (IH, br s), 4.76 (IH, dd, J = 7.0, 4.3 Hz), 3.70-3.17 (7H, 
m), 3.10-2.98 (4H, i), 2.29-1.90 (4H, m), 1.65-1.60 (4H, m), 1.12 (6H, s). 
FABMS (m/z): 434 (M + H)* 

|ISf6M104:(S) -1- {1- [4- (N, n-V:i-^)\yT^ J T- 
U^] -2-^5^;v-2-7°nt:;i/T^y} T-fe5^;i/-2-i^D Ui^>;b;i/>^'^h 

1- (4-^^$'>;^;v*-;i/T^uy) -2-^=^)]/-2-ru\^)V7^y(D^ 
toDt#%^J95 t:iB^©;5S-C'#^tii) 1 - [4- (N, N-i?j:5";i/T^ y 
r-Uy] -2-^5^;i/-2-rDt^;i/7^> (674 mg, 2.25 mo 1) 
l^s m^m\^lhnU^hxnmi\^^^ (378 mg, 0.685 mmol) ^#feo 
46!K 

•H NME (DMSO-de) 5(ppm): 7.43 (2H, d, J = 8.8 Hz), 6.74 (2H, d, J = 8.8 Hz), 
6.59 (2H, s), 6.35 (IH, br s), 4.75 (IH, dd, J = 6.5, 4.3 Hz), 3.73-3.35 (5H, 
m), 3.07-3.02 (6H, m), 2.24-1.91 (4H, m), 1.10 (6H, s), 1.01 (6H, t, J = 7.2 
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Hz). 

FABMS (m/z): 436 (M + H)^ 

##^J96C|BttO:??a-e#e>tl^ 1 - (4-7;i/;tDr->;y) -2-;<^)V- 
2 -T'D t:;i/r^ > (273 mg, 1.50 mmolX 7 'j^-fb* U "^^A (spray dried) (mmg, 
3.00 mmol) ©N, -i> M-)l^^)]^hT K Y (4iiiL) mWii^. 0°CT-7RH#SF6011155 
{3fB«®(S)-l->^P^r-fe5';i/-2-tfDUi^>:^3;^*'-h U;K217iiig, 1.00 
mmol) ^M^. n&&-^Zm?SmnLtzo -fe^^ h>^«i3iMJ:bTSJi&rt^5}ib 

A^Px'h^7 7^ - ( D o A 7-;!/ =100/0-90/10) T'M^UJisB 
Ylj^t/®7';— * (319 mg, 1.00 Mol) ^f#;fco 
(2) (1) ■C#^nfc7';-#: (319 ig, 1.00 mmol) ®p<^7-;i/ (3 mL) M 
(C7V« (116 mg, 1.00 Mol) m\\±fz,> MET-C^^7-;i/$@5&U ^IBib 
-&tJ(404 mg, 0.931 mmoD^M^e^i: bTltfco 
IK^: 935J 

NMR (DMSO-dj) d(ppffl): 6.92-6.86 (2H, m), 6.65-6.60 (2H, m), 6.55 (2H, s), 
5.17 (IH, br s), 4.74 (IH, dd, J= 7.3, 6.5 Hz), 3.67-3.38 (5H, m), 3.01 (2H, 
br s), 2.24-1.90 (4H, m), 1.14 (6H, s). 
APCIMS (i/z): 319 (M + H)* 

%mmm:{s) -i-[i- {a-^uu-i-7^^^j-)vt^j) -2-^f- 

;b - 2 - 7*D t^;i/T ^ 7 ]T-fe5^;i/- 2 - 1 P u h U )^ 7 

(^b-&t)244) 

2-7'^7-N- (5-^ h:3pi/:^;i/**n;i/-2-t^US^;i/) -2-^5";1/7°d 
\^)VT ^ >®f^t) D {3#%^97t:i3IB®;^ST-#?) tiS 2-r57-N- (4-^ 
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DD- 1-7^7 -2-^5';i/7°Dl^;i/r^> (376 mg, 1.50 mmol) ^ffl 

v\ mMms&tmmzLxmmh^^ (275 mg, 0.547 moi) ^mzo 

'H NME (DMSO-de) <5(ppiii): 8.48-8.39 (IH, m), 8.09-7.95 (3H, m), 6.96 (IH, br 
s), 6.54 (2H, s), 4.72 (IH, dd, J = 6.9, 3. 9 Hz), 3.85-3.43 (7H, m), 2.27-1.92 
(4H, m), 1.23 (3H, s), 1.22 (3H, s). 
APCIMS (m/z): 387 (^^CIM + H)' 

«01J1O7: (S) -l-[2-pif-;i/-l- (l-7^^i^-;i/T^y) -2-^ 

D ^ y ] r -fe 5^;^- 2 - f D u >ij)V!f^- 7 ■^)vmi^ (<b^ti 245) 
2-z^y-N- (5-^ b:^i/:^3;i/4<-;i/-2-f>;i^;i/) -2-^^)]yy'u 

K xDf^to y) iz^^m 98 }zmm(D:^^X'n 2 -t k - 2 - 

N- il-y^yi^-;}]^) yv\^)lTS,> (324 mg, 1.50 mmol) <&fflV\ IIM56 
illBl^Hb-cra-fb^t) (48.2 mg, 0.103 mmol) §t#fco 
m: 105S 

'HNMR (DMSO-dj) (5(ppm): 8.88 (IB, s), 8.34-8.31 (IH, m), 7.94-7.84 (3H, m), 
6.54 (2H, s), 4.72 (IH, dd, J = 6.8, 4.3 Hz), 3.76-3.43 ( 7H, m), 2.19-1.92 (4H, 
m), 1.20 (3H, s), 1.19 (3H, s). 
APCIMS (m/z): 353 (M + H)' 

mMMm: (S) -l-[2-/f-Jl-l- i3-\^VVi^^)VTK.') -2-7" 

p h-;i/T ^ y ] - 2 - b- D u V > h u ;i/ 7 ^)im^ ('fb^246) 

(1) mmm^l (l) fcI5|«ffi:&^t:<^;D#%^aJ99^::H3a©;&^T•^§?.^l^2-T 
^7-2-^5^;i/-N- (3-l^U^5^i^-;b) 7°Dh';b7^^> (948 mg, 5.71 mmol) 
A^^^m^tl®7U-'* (719 mg, 2.38 mmol) ^^§fco 

(2) (1) -e#^tlfc7 'J-'*(719 mg, 2.38 mmol)CDp(^7-;i/ (10 mL) 
izy-^jmW mg, 3.81 mmol)>&iPx.s gfiT* 1 O^P^»bfco METT'p^^y 
-;i/<&^*LT#e.tifeS^*Ma:^;i/;!p^^H^'fbbs WMh-^m (650mg, 1.56 
mmol) ^M6M^J:b-rt#fc„ 
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'H NMR (DMSO-de) 5(ppin): 8.87 (IH, dd, J= 4.3, 1.1 Hz), 7.40 (IH, m), 7.18 (IH, 
dd, J = 8.9, 4.3 Hz), 6.88 (IH, dd, J = 8.9, 1.1 Hz), 6.54 (2H, s), 4.70 (IH, 
dd, J = 7.0, 4.1 Hz), 3.64-3.38 (7H, m), 2.12-1.98 (4H, m), 1.09 (6H, s). 
FABMS (b/z): 303 (M + H)+ 

mMmm: (s) - i-[2-^^)i-i~ (4-fu ^t^-;^^^^) -2-7- 

5>:^-;i,) yv\^)lT^y (2.03 g, 12.3 mmol) J:*@4tfF6011155lc|B«© (S) 
-l-:^D^T-b5^;i'-2-t:oiJi^>?!3;i/**-hi;;V (434 mg, 2.00iinnol) ti^^ 

mmmiQtmu(D:^^izxmmih^^(Dy^}-iif. (522 mg, 1.73 moi) ^mtzo 

(2) (1) T't#?>tlfe7 U-#;(522 mg, 1.73 mmol)© ^ 3^ ^ -;V (10 mL) mW 
fc7v;Hg(442 mg, 3.81 mol)^m^. ^U"^ 1 O^mmWLtzo MET-^p^^^ 
^m^LXm^ titaa* h M^ftl t s «fB<b^tl (459 mg, 

1.10 mmol) ^ISfe^^tbTfffeo 



'H NMR (DMSO-ds) (5(ppm): 8.36 (IH, s), 8.01 (IH, d, J = 5.9 Hz), 7.39 (IH, m), 
6.58 (2H, s), 6.54 (IH, dd, J = 5.9, 1.6 Hz), 4.75 (IH, dd, J = 6.5, 4.6 Hz), 
3.62 (2H, d, J = 5.1 Hz), 3.69-3.51 (3H, m), 3.59-3.16 (2H, m), 2.22-1.97 (4H, 
m), 1.12 (6H, s). 
APCIMS (m/z): 303 (M + H)* 

mMmm-. (S) -i-[i- (5-p<^>x;i/7}^-;b-2-f';i;;i/r$y) - 
2-^5^;i/-2-7°nt^;vT^y]T-fef-;b-2-t:D'Js^>>b;i/5it- h 7 
v;i/^jtg «b^248) 

(1) ###iJ10i{c:fB«o;5ffiT'tf ^ti^2-7^y-N- ( 5 
-2-\l^)i>)V) -2-7^5^;i/7'DbVl/T^> (1.46 g, 6.00 mmol) 



m-. 935 
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tnM(Di3m^^^mmib'^<i^(Dy V -Pf. {m mg, i.eo mmoi) ^ntzo 

(2) (1) -^m^titzy (609 Dig, 1.60 mmol) ©^^y-;i/ (10 mL) ^ 

mi^y^J^mW mg, lMmo\)^mK.s ^U-^10^?MW:nLtzo METT"p<^ 
y-;i/^^*b-C#^tLfeaM^i^x5^;i/x-x;i/^Pe,^^^bU ^ilB'fb^tJ (697 
mg, 1.41 mmol) >&Kftfe^^htTt#fco 
W: 24% 

'H NME (DMSG-dg) (5(ppm): 8.35 (IH, d, J = 2.4 Hz), 7.73 (IH, dd, J = 8.9, 2.4 
Hz), 7.54 (IH, m), 6.69 (IH, d, J = 8.9 Hz), 6.57 (2H, s), 4.72 (IH, dd, J = 
6.5, 4.5 Hz), 3.65-3.55 (IH, m), 3.43 (2H, d, J = 4.9 Hz), 3.48-3.25 (4H, m), 
3.11 (3H, s), 2.20-2.10 (2H, m), 2.05-1.90 (2H, m), 1.11 (6H, s). 
APCIMS (m/z): 380 (M + H)' 

«^J111: (S) -1-[1- i5-^^>7.)Vt^-)l-2-\^Vi^)l) -4-^ 

m ('fb^wg) 

(1) #%0'JiO2f#^n^4-r^y-i- (5-^^>;^;i/*-;i/-2-t^i;i^ 
;i/) ^A-^^Jl\^^Vi» (1.28 g, 4.77 mmol) ;?pf,»«h|5l«©;^^^t: J: 

^BB-fb-^tlO^U—f*: (608 mg, 1.50 mmol) ^mtzo 

(2) (1) T*#^tifc7U-f$: (608 mg, 1.50 mmol) 01, 4 -i;;t^1?->MrS 
(10 mL) t3s 4 mol/L Mihym- 1 , 4 -S^;?|-^-9->Sr^ (8.0 mL) ^^^^TtiD 

7^;i/*^^.ig^'fbbs ^ilB-fb^t) (572 mg, 1.20 mmol) tT#fco 
iR^: 23X 

'H NMR (DMSO-dg) ^(ppm): 9.06 (2H, br s), 8.50 (IH, d, J = 2.7 Hz), 7.91 (IH, 
dd, J = 9.2, 2.7 Hz), 7.03 (IH, d, J = 9.2 Hz), 4.83 (IH, dd, J = 6.8, 4.3 Hz), 
4.50-4.35 (2H, m), 4.15-3.90 (2H, m), 3.75-3.65 (IH, m), 3.60-3.49 (2H, m), 
3.20-3.00 (2H, m), 3.15 (3H, s), 2.25-2.10 (2H, m), 2.10-1.90 (2H, m), 1.95-1.75 
(4H, m), 1.46 (3H, s). 
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APCIMS (m/z): 406 (M + H)* 

mmmm: (s) -i-[4-p<f-;i/-i- (5-p<5";i/-2-t:'ji^;i/) -4- 

250) 

(5-^DD-2-i^Ui^;i/) -4-^5=-;i/t:^us^>cD<t^D 

'HNffi (DMSO-dj) (5(ppin): 9.32 (IH, br s), 9.15 (IH, br s), 7.93-7.89 (2H, m), 
7.38 (IH, d, J = 8.9 Hz), 4.83 (IH, dd, J = 7.3, 4.2 Hz), 4.40-4.25 (2H, m), 
4.10-3.40 (5H, i), 3.40-3.20 (2H, m), 2.30-2.10 (2H, m), 2.22 (3H, s), 2.10-1.80 
(6H, m), 1.45 (3H, s). 
APCIMS (m/z): 342 (M + H)* 

mmmm: (s) -i-[4-p<5^;u-i- o-tru^i^^;!/) -4-1^^';$^ 

)lTK^]y-\z^)V-2-\^^3Vi^>i:3)]yt^=.hV)l 2imU ('fb^i^251) 
4-T^y-l - (5-p<^>;^;u*;zi;i/-2-b'.iJS^;u) -4-p^^)l\^^V 

p>(Di-^t>y) iz^^mm-j:n^ti^ 4 -T 5. y> - 4 - 1 - o-tu^s^ 

-A) }^-<.Vi?>^m\ »#iJllli:|Bl||tt-r#JB'fb^tl^#feo 
JR$: 10% 

'H m (DMSO-de) (5(ppm): 9.21 (IH, br s), 9.12 (IH, br s), 8.72 (IH, d, J = 
4.1 Hz), 7.92 (IH, d, J = 9.5 Hz), 7.86 (IH, dd, J = 9.5, 4.1 Hz), 4.84 (IH, 
dd, J = 7.0, 4.3 Hz), 4.35-4.29 (2H, m), 4.15-3.90 (IH, m), 3.69-3.60 (2H, m), 
3.60-3.59 (2H, m), 3.29-3.21 (2H, m), 2.25-2.10 (2H, m), 2.10-1.80 (6H, m), 
1.46 (3H, s). 

APCIMS (m/z): 329 (M + H)* 
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«W14: (S) -1-[1- (5-ru=E-2-\fV -4-^^;b- 

4-T5y-4-^^;i/- 1- (5-7ir:;i/-2-i^i;s^;i/) t^^';^:^>of^ 

W: 6% 

'H NMR (CDCI3) 5 (ppi): 8.26 (2H, s), 4.78 (IH, d, J = 7.6 Hz), 3.95-3.40 (6H, 
m), 3.38 (2H, d, J = 1.1 Hz), 2.40-2.10 (2H, 1), 1.65-1.51 (7H, m), 1.14 (3H, 
s). 

APCIMS (m/z): 409 ("'BrM + H)% 407 ("BrM + H)' 

mMmns: (s) -i-[2-^5^;i'-i- {n-^^^jvt-^) ^f) -2-7-nt: 
;^:F^/]7'■fe5^;l/-2-t:^u^^>5b;^5^*-^ ';;^ y-^)imM Hb^ti7i2) 

1- {4-7)l:^VT-V ^) -2->(^;i/-2-7°Pl^;i/5'^>CD'f^t)»3fc# 
#«3J106 tfEmcD;^a-Cfi?>tl-2.2-p<5";i/-l- (N-p(5';i/r- u y ) -2- 
> (267 mg, 1.50 mmol) >&fflV\ HJfg^J 105 t^BiZ LT^lB'fb-^tl 
(360 mg, 0.836 mmol) ^ntzo 
am: 84% 

'H NMR (DMSO-dfi) 5(ppm): 7.13 (2H, dd, J = 7.8, 7.3 Hz), 6.82 (2H, d, J = 7.8 
Hz), 6.59 (IH, t = 7.3Hz), 6.56 (2H, s), 4.75 (IH, dd, J = 6.8, 4.3Hz), 3.66-3.32 
(7H, m), 2.94 (3H, s), 2.22-1.93 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 315 (M + H)* 

##^a|l : 2- (2-^y •;;uT^y) x5^;i/t$> 

l^m(D2-^UD^y U> (1.03 g, 6.30 mmol) (Dl, 4-i^:^^^>mm (10 
mL) M;!j';'i7A (1.31 g, 9.48 mmol) 'RZ^x.^\y>t;y (1.26 ml, 18.8 
mmol) ^iO;ls 7B#F^JpM^U ^S{::xf-i/>i;T^ > (2.52 mL, 37.7 mmol) 
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^tl (1.79 g, 9.57 nmol) ^^feSg^h bT^fco 

APCIMS (m/z):. 188 (M + H)* 

iiXTcD^^m 2 ifi^^^m 12 t^Sl^^Tlis 2 - ^ d D U >®f^^t) !? Km 
t^J-^y^ h*tfflv\ #%^J1 i:Iia{ctT»'(b-^ife<&#feo 

2 : 2 - ( 2 - ^ 5. J ) ^ > 

W: 81% 

'H NMR (DMSO-de) <5(ppin): 7.95-7.84 (2H, m), 7.25 (IH, d, J = 2.4Hz), 7.19 (IH, 
br s), 3.28 (2H, dt, J = 5.9, 5.9 Hz), 2.78 (2H, t, J = 5.9 Hz). 

##^J3: 2- (6-:^PP-3-lf >;^i^-;i'T^y) x5^;i/T^> 

##^J4: 2- (2-^y^-9-';-;i/:P^y) x9^;vt^> 
IR^: 89X 

NMR (DMSO-de) 5(ppm): 8.30 (IH, s), 7.74 (IH, d, J = 5.4 Hz), 7.65-7.48 (3H, 
m), 7.30 (IH, dd, J = 7.8, 3.2 Hz) , 3.39 (2H, dt, J = 6.1, 6.1 Hz), 2.78 (2H, 
t, J = 6.1 Hz). 

#%^J5: 2- (4-^DD- l-7^'7i?-;i/T$.>') :sL^)VT^> 

0^me: 2- (6, T-i^^ ^#$/-4-^:^y'J-;^7'^y) 
IR^: 65% 

>H NMR (DMSO-dJ (5(ppi): 8.31 (IH, s), 7.85 (IH, t, J = 6.2 Hz), 7.59 (IH, s), 
7.01 (IH, s), 3.88 (3H, s), 3.88 (3H, s), 3.51 (2H, dt, J = 6.2, 6.2 Hz), 2.79 
(2H, t, J = 6.2 Hz). 
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#%^J7:2- [2- (4-1^ US^;!/) - 4 -^±'J U -JIT ^ ^]3Lf-jlT 

##i^j8: 2- (4-^g^;i/- 2-^y';;i/r$y) 

APCIMS (m/z): 202 (M + H)* 

#%^J9 : 2 - (4 -dry U;i/T^y) x^'jl/lF^ > 

APCIMS (m/z): 188 (M + H)' 

#%^J10: 2- (1-^ v^yu;i/T5y) xg^;bT^> 

68X 

APCIMS (m/z): 188 (M + H)' 

#%^J11: 2- (2-^>V>rV'J;i/T^y) x5^;1/:f^> 
l|X$: 59% 

APCIMS (m/z): 194 (M + H)' 

2- [5- (N, Y^-V:^=^)\^T^.J7.)Vit>-)V) - 2 -t: 'J ^ 

1 {::IB«i:PI1i®:5^tctD l, 4-S^;t^•t^>CD^^it)D{3l^l;i^>Sffl 
v\ 2-^DD-5- (N, N-i^^5';i/:r^y;^;b5^-;i/) i^Ui^>i:x^i/> 
i;T^> (22^S) ^fflv\ tob^i^^^fco 
W: 69X 

'H NMR (DMSO-de) 6 (ppm) : 8.26 (IH, d, J = 2.3 Hz), 7.60 (IH, dd, J = 8.9, 2.6 
Hz), 7.51 (IH, m), 6.59 (IH, d, J = 8.9 Hz), 3.29 (3H, m), 2.70 (2H, d, J = 
6.3 Hz), 2.56 (6H, s), 1.45 (2H, br s). 
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APCIMS (m/z): 245 (M + H)* 

#%«?|J 13 : (5-i>Ty-2-l:^Ui^;i/) - 2 -^5";i/7-D bVV 

6-^DV=.D^y=.h^})V (3.50g, 25.3jimiol)£Dl, 4-i^:t^V->mm (10 
mL) BMtiVt'I^ (5.24 g, ST.Dimol) 2S^tJfl, 2 -S^T^ ^ - 2 -^^;P7° 
D/r^ (3.97 mL, 37.9 mmol) >&JPx.s 4B§P^JnM^bfeo SJi&M^^t^bT^ 
^=^lfrffi^^ifc^s 4Cfcffl^^^hAx>-C'?5fc#t^ ^IB-fb^t) (4.03 g, 21.2 
mmol) ^^^^^mtVXmco 
m: 84% 

APCIMS (m/z): 191 (M + H)* 

»%mU: 2- (3-ixTy-2-l^Ui?;i/T$y) 

r^jiS©2-^^DO-3-iy7'y t:Ui?> (1.07 g, 7.73 mmol) ©1, 
V-y^m (20 mL) ^mi^*)^^ (1.60 g, 11.6 mmol) RXJ^^^Jx-^y^-jlT 

(0.93 mL, 15.4 mmol) ^^JP;?.s 7^P^«ji^tfcc, -5Ji&^^<&M^x 
<&>>';*':;';U;!j^A^PV h^75 7^-tMU ^IB^b-^tl (1.20 g, 7.36 mmol) 

mm: %% 

APCIMS (m/z): 164 (M + H)* 

##«?iji5:4-[ (3-i/7'y-2-i^us^;i/) 7^ y > 

81% 

APCIMS (m/z): 239 (M + H)* 

#%^J 16 : 1 - (3 - - 2 - 1: 'J 2 i^M^ 
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( 1 ) ^ y >f-)\/T ^ y(Di\t) D -tert- f Y V > 

##^?iJl4i:l^l1itbT4-tert-:7h^s>*;v^-;i/-l- {z-'yr^ 
FABMS (m/z): 289 (M + H)' 

(2) (1) -elf ^nfc^b^t) (800 mg, 2.78 mol) (D^^J-)]/ (20 mL) « 
{3, 4 inolAiS'fb7jcm-Mi5';V^^S (6.94 mL, 27.8 mo 1) -^mX. ^S-e4.5 
B#P^tSi$bfe^> m^m^imU l- (3-^Ty-2-b-Ui^;V) 1:f^7i;> 
2ji^il (822 ig, 3.15 mol) ^mtzo 

APCIMS (m/z): 189 (M + H)' 

##«?iJ17:2-[ (3-i^r/-2-l^U -N-^g^;v:F^ y ]x5^;l/-N- 
^5^;^T^> 

APCIMS (m/z): 191 (M + H)' 

#%0iJ18: 2-i^OD-N-[2- ( 5 -x h d- 2 - U y ) x5';i/]T 

r|5|g©2-(2-7'^yxf-;i/7$y)-5-xhDl^i;i^> (1.05g, 5.76 mmol) 
0m^^^\yy (20 mL) bU x5^;i/r ^ > (1.61 mL, 11.6 mmol) (DU-^^Wl 
IC, 7K^^TT*^DD7-fe5";i/^n'; K (0.51 mL, 6.40 mmol) <^lJD^s 

;i/ jb ^ A ^ D V h y ^ 7 ^ -T-HM TO-fb^ti^^^feo 
W:57% 

APCIMS (m/z): 257 ('''CIM - H)", 259 ("CIM - H)" 
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##^J19: (R) -3- [N-tert-y^4^y:^7;^7^:-;l/-l- (3-^>Ty-2 

(1) r|5l£(D2-^DD-3-S/7'y t^US^*> (2.00 g, 14.4 mol) tl, A-i/ 
:t^i^-8-7if;^l^n[4, 5]7^*> (3.10 g, 21.6 mmol) ^Y:^)Vy (20 dL) 
>4'T'?g^U 100°CT-3.5B§P^JPM#tfeo «<&ME§*U ^§e)nfcSSJ37j< 

:c^;i/=8/l~l/4) kiTiBMU 8- ( 3 -i^T^ - 2 - U -1, 4-i^ 
;^dei^_8-rif:^t'D[4, 5]7^*> (1.30 g, 5.31 mmol) >&tffeo m^fitc 
t^'Ji^>SI^# (1.30 g, 5.31 mmol) <&:P-feh> (20 mL) tz^fPU (10 
mL) ^MtL. ^U-^2mfmn\.fzo «§ME®SU l§ln;^^7jc^:l- h U -i^A 

Atr^iSU MtMfiEg^U 1- (3-i/Ty-2-fUi^Vl') -4-;t=3rV 
l^^Ue^V (1.16 g, 5.77 mmol) tfffeo 
405^ 

'H NMR (CDCI3) d(ppm): 8.38 (IH, dd, J = 4.8, 2.0 Hz), 7.83 (IH, dd, J = 7.7, 
2.0 Hz), 6.84 (IH, dd, J = 7.7, 4.8 Hz), 4.02 (4H, t, J = 5.9 Hz), 2.63 (4H, 
t, J = 5.9 Hz). 

(2) (1) T-^^tlfc'fti^tl (984 mg, 4.89 mmol) ^MT>^-'>A (3.77g, 
m.%mo\)^^^ (18mL) Pt^-e^g-^U :h h U Ai/^y **D h F U F (307 
mg, 4.89 mmol) <^jp;i. ^?gT- 2 ^P^31#Lfeo ^JI^MH^SU ^^tife^fi 
?&7jci:^^DD7}x;i,AT-^?Sbfeo n^ntzi^m-k 2 mol/L zKH'fb-^hU'^ATK^^i^ 

^)fif)\^fi^h^U-^Y^=77^- {^uu ts)Vl./mm A= 100/0-60/40 ; M A 
{i^Do*;i.A : Mr>^-7'7[c=10:l,v/v <£ig^^^r^U fl^nfe^MSt^ 
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TS.y>-l- (3-^Ty-2-t:'Ji^;i/) ^^^)i^> (504iiig, 2.50 mmol) 
m: 51% 

'H NMR (CDCI3) 5(ppni): 8.32 (IH, dd, J = 5.0, 2.0 Hz), 7.75 (IH, dd, J = 7.6, 
2.0 Hz), 6.72 (IH, dd, J = 7.6, 5.0 Hz), 4.42-4.24 ( 2H, m), 3.21-3.06 (2H, m), 
3.04-2.93 (IH, m), 2.13-2.00 (2H, i), 1.66-1.43 (2H, m). 
APCIMS (m/z): 203 (M + H)* 

(3) (2) -^n^fitzih^^ (300 mg, 1.48 imol) ^T^ht Hd7^> (6mL) 
M»U 7K^^T^ :/ti^^m^yp)V (78 //L, 0.49 mmol) ^inXs ^CD^$5B$ 

mmnLtzo hux5^;i/T^> (as ui, 0.49 moi) mm^UE.^^ 

^DVh^^7^- ('\^■y->/Mx5^;^=60/40~0/100) tZTMMb. 4- (N 

t$/-i- (s-i^ry- 2-fc:';i^;i/) 

fc:^>;i^> (150 mg, 0.43 mmol) ^mzo 
29% 

(4) (3) -^m^ntzit^<^ (150 mg, 0.43 mmol) =^xMih-P77> (3 mL) 
fc^^L^ ^raT--^^s;tert-y^;i/ (103 mg, 0.47 imol) ^Mt. ^iaT-3I^ 
P^it#Lfco ^^{c:4-i^>(g^;VT^y t^Ui^> (5.0 mg, 0.04 mmol) §JPx.s 4 

7-^- ('\:3p-b->/|^^x5^;i/=90/10~70/30) CTMMU 4- (N— 

7-2-l^';$^;i/) l^'^Ue^V (139 mg, 0.31 mmol) ^fl^co 
W: 72% 

'H NMR (CDCI3) (^(ppm): 8.32 (IH, dd, J = 4.8, 2.0 Hz), 7.77 (IH, dd, J = 7.6, 
2,0 Hz), 7.35 (5H, s), 6.75 (IH, dd, J = 7.6, 4.8 Hz), 5.15 (2H, s), 4.44-4.38 
(3H, m), 3.83 (2H, s), 3.09-3.00 (2H, m), 1.92-1.55 (4H, m), 1.36 (9H, s). 
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APCIMS (m/z): 451 (M + H)^ 

(5) (4) T-tf^tlfe'fb-^t) (127 mg, 0.28 mmol) (1 mL) ty'h 
h h'P75> (2 mL) t^Mts 10%A^i;r:7l^-^m (12 mg, BO^-aTK) 

u-^m^^'y^ v^^m}n}i\^xm^\.tzo ?MMMiEg*u »t^ti (100 mg) 

^mzo m^fifzm^ im rag) <^5^htKD7^> (3 mL) t^^U (R) 
-4->b;W\*^-r;i/^T^>f US^> (44 mg, 0.34 mmol)^ 1- {2-V^^)V7l.J 
T'Pt.Vl/) -3-x5^;i/:>b;i/4^*i;^ ^ (91 mg, 0.47 mmoDs N-h Yx^^ 

i^^y^J hVT^J-Jl (56 mg, 0.42 mmol) ti^ih^^U> (2 mL) ^JDX.^ 

■7hi^^7>f- (^DD*;VA/p<i5'y-;i/=99/l~95/5) f)lMU (R) -3 
-{N-tert-yb+i/*;V*'-;V- [1- ( 3 -S/TV - 2 - 1: U i^;i/) -4-1^ 
7'^y}T•fe5^;^-4-;!7;W^*t-r;^5'7'^/•;s^> (89 mg, 0.19mmol) ^ 

JK^: 68% 

'H NMR (CDCI3) divm): 8.33 (IH, dd, J = 5.0, 2.0 Hz), 7.76 (IH, dd, J = 7.6, 
2.0Hz), 6.76 (IH, dd, J = 7.6, 5.0Hz), 5.8-4.9 (IH, m), 4.8-4.3 (5H, m), 4.2-3.2 
(4H, m), 3.08-2.99 (2H, m), 2.1-1.6 (4H, m), 1.48 and 1.45 (9H, s). 
APCIMS (m/z): 473 (M - H)' 

(6) (41 juLl, 0.29 mmol) ^tK^^U (5) •^^ie>tifc 
fb-^ (68 mg, 0.14mmol) tt.US;> (23M, 0.29rainol) (OM\j^'}-\yyWl (1 

ml) <&j&px.s mu&-^4.nfm.nhfzo ■^^^v^)y)^is-ummmkm {^ini) h 

(23/^L) =^]!jPXs 2P§F^»tfeo SMt7lc*jDx.s m^^b>T*tt 

(^^i^->/i^^xf-;i/=90/10~60/40) TUMU (R) - 3 -{N-tert-y 
i/;b;i/>J?::i;i/-[i - {2, -^yT J - 2-\i^) - 4 - 1!^ U >';i/]r 5 7 }T-fe 
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^)l-4-^T'JVt^>ti)V^^=.h^))\^ (21 mg, 0.05 mmol) ^mtzo 
IR^: 32% 

'H NMR (CDCI3) (5(ppm): 8.33 (IH, dd, J = 5.0, 2.0 Hz), 7.77 (IH, dd, J = 7.6, 
2.0Hz), 6.76 (IH, dd, J = 7.6, 4.8Hz), 5.33 (IH, br s), '4.8-4.3 (5H, m), 4.2-3.6 
(2H, m), 3.28 (2fl, br s), 3.08-2.99 (2H, m), 1.90-1.60 (4H, m), 1.46 (9H, s). 
APCIMS (m/z): 357 (M - 00(^3)3 + H)* 

#%^J 20 : 2 - ( 3 - S/T'y - 2 - .f U 7^^ x.^JlT 5 > 2 MMi^ 

(1) rUj!5©2-^DD-3-i^7'y b-Ui^> (1.12 g, 8.09 mmol) (Dl,.4-t/ 
:t^1t>Srt (10 ml) {3, im^V^A (1.12 g, 8.09 mmol) W^- {2-T 
^yxg^;i/) t)j]/;'\^ym. tert-:/^;bx;^7^;i/ (1.53 mL, 9.70 mmol) >&iDX.^ 
6I^P^^PM^L^ ^?>tN- (2-7'5yx5^;U) ;fj;W\-^>K tert-^^^;!/ 
x;;^5^;i/ (0.38 mL, 2.41 mmol) ^Jnx.s 3.5 BtP^JnM^tfeo ^^Wi^mm^. 

^^^^i/';*W3b7A^D-7h^7^7>f--eMMu 3-i^ry-2- (2-^ 

h^i^-^Jl^--)lT^ T5.y>\^Vt^y (1.51 g, 5.76 mmol) ^iffeiga^ 

IR^: 71X 

APCIMS (m/z): 263 (M + H)* 

(2) (1) -^n^fltzih^m (0.92 g, 3.51 mmol) <Di^^3:5";i/ (20 mL) M 
4mol/Li^'fb7j<^-S^^:i^5";b^M (17.6 mL, 70.4 mmol) ^M^s ^fiT-3^ 

^a^bfeo SJS^&>&?iliU ^IB-fb^i^ (0.83 g, 3.52 mmol) mtco 

APCIMS (m/z): 163 (M + H)* 

#^M2i:3- (3-^>Ty-2-i^';i^;i/T^y) rptv^T'^v. 2Jg^J^ 

(1) N- (2 -r^yx^^;!/) :i7;WU>^ tert-y^;i/x;^x;KD<-tt) t) t 
20 (1) tnWl^LX3-iyTyf-2 - (3 h^i/*;!/**-;!/^^ ^ 7*o bVI/) 
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96% 

APCIMS (m/z): 277 (M + H)* 

(2) 3-i^ry>-2 - {2-y'h^t/:^)it^-)iT^y:j^^)i) T^^\f*}t^y 
cDftitot){c3-i^ry-2 - (3-7b=3ri/;b;i/^*-;i'r^y7'Di^;i/) r^/t 

##0iJ22 : {2-\^^V~)V) 1^^>JS^> 

rUM®2-^DDb^5S;> (824 Ml, 9.23 mol) Ol, 4 -$^;t^it>?gM (8 
iiiL)t:. mMtiV^2^ (1.39 g, 10.1 mmol) Sl5M<fci-&tJ4 -tert-:/f-;i/:^j;i/ 
t:-;v:p^y l^^Ui?> (1.68 g, 8.39 mmol) <&inXs 6 I^P^iPiaji^bfeo 

-i?;^-^-b->M (10 mL) K:«U ^Ul^A mol/L MtR^-I, 4-i^;r:3p 

(20 mL) ^JP^tlBlfiJST'm^m#Lfco *fm tfeSga^B^am 
tlfciea^^^y-;i'{3Wtfeo BioRadAG (g^^^) 1 X-8'i';t>3^^l/i^> 
T-m mm^W&'^^hXs rab-^tl (1.40 g, 7.85 mmol) ^tzo 
W. 93% 

APCIMS (m/z): 179 (M + H)* 

#%0ij23: 4-7^^-1- (2-^yij;i/) t:^';5^> 

iK^: 52X 

APCIMS (m/z): 228 (M + H)* 
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APCIMS (m/z): 229 (M + H)* 
JR$: 50% 

APCIMS (m/z): 228 (M + H)* 

##fi?ij26 : 1 - (s-i^Ty-a-i^us^;^) \^^^)i>y 

W : 54% 

APCIMS (in/z):203 (M + H) * 

##fi?!)27: 2-r^y-2-;<^;i/-N- ( 2 -^y ^^1^- U-;i/) yu\i;VT5.y 
2-^uu^J^^^)y (3.27 g, 20.0 mmol) j^^:;!j'j'>A (4.15 g, 30.0 
mmol) my^l, 2-^^-7^ J -2-)f-^)]/Zrn;^y (3. 14 ml, 30.0 mmol) ^inx.. 
120°C-f63l$F^inMi^bfco -fe^^ h$^tJiMhL-CSM^53itfc^s MBE 
WU f#e>tifcB?i^S^'J*'y;i/*^Ai'Ox'h^7^7>f- (Cliromatorex(^i^ 

(2.77 g, 12.8 mmol) ^mtco 

W: m 

•H NMR (DMSO-ds) (S(ppm): 8.41 (IH, s), 7.72 (IH, d, J = 7.8 Hz), 7.51-7.48 (2H, 
m), 7.43 (IH, t, J = 5.4 Hz), 7.30-7.24 (IH, m), 3.31 (2H, d, J = 5.4 Hz), 2.90 
(2H, br s), 1.07 (6H, s). 
APCIMS (m/z): 217 (M + H)* 

WT©#%«?!I28. 29> 30^ 33. 34s 35 fc-^V^T(i2 -^DD^py^-b-U 

##^131. 32x 36. 37{3•:?V^T^i6-e7DP-Ilf-yr:^ ijjl/O^ttoDCls ^jiS 
1-^/^^-f K^fflV\ ##^J13 iil^HtfC^IB^b^tl^^tffeo 
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2-:F^y-2-p^^;i/-N- (2-^^U;i/) ^Vl^JlTS^y 

W: 20% 

'H NMR (DMSO-dfi) (5(ppi): 7.80 (IH, d, J = 8.9 Hz), 7.57 (IH, d, J = 7.8 Hz), 
7.44-7.41 (2H, m), 7.13-7.07 (IH, m), 6.86 (IH, d, J = 8.9 Hz), 6.79 (IH, t, 
J = 5.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 1.50 (2H, br s), 1.06 (6H, s). 
APCIMS (m/z): 216 (M + H)* 

#%»:2-7$y-N- (l-'TV^yj;!/) - 2 -;^^;i/7"nl^;i/T5 > 
m: 56X ■ 

'H NMR (DMSO-dj) (^(ppm): 8.28 (IH, d, J = 6.9 Hz), 7.81 (IH, d, J = 5.8 Hz), 
7.68-7.44 (3H, m), 7.03 (IH, t, J = 5.8 Hz), 6.84 (IH, d, J = 6.9 Hz), 3.45 
(2H, d, J = 5.8 Hz), 3.14 (2H, br s), 1.06 (6H, s). 
APCIMS (m/z): 216 (M + H)* 

2-Z^y-2-^^;i/-N- (4-^yU;i') rnbVl/T'^^ 

m: 35X 

'H NMR (DMSO-ds) 5 (ppi): 8.35 (IH, d, J = 5.4 Hz), 8.23 (IH, dd, J = 8.5, 1.6 
Hz), 7.76 (IH, dd, J = 8.4, 1.3 Hz), 7.59 (IH, ddd, J = 8.4, 7.0, 1.6 Hz), 7.40 
(IH, ddd, J = 8.5, 7.0, 1.3 Hz), 6.75 (IH, t, J = 3.9 Hz), 6.54 (IH, d, J = 
5.4 Hz), 3.20 (2H, br s), 3.13 (2H, d, J = 3.9 Hz), 1.10 (6H, s). 
APCIMS (i/z): 216 (M + H)* 

#%^J31 : 2-7Ay-2-^5";i/-N- (2-i^5i?-;i/) y°ti\i)iy^y 

m: m 

'H NMR (DMSO-de) 6{w^): 7.80 (IH, s), 7.57 (IH, d, J = 2.8 Hz), 6.86 (IH, d, 
J = 2.8 Hz), 6.79 (IH, t, J = 5.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 1.50 (2H, br 
s), 1.06 (6H, s). 
APCIMS (m/z): 167 (M + H)* 
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•H NMR (DMSO-dg) ^(ppi): 8.86 (IH, d, J = 2.4 Hz), 8.07 (IH, dd, J = 9.5 Hz, 
2.4 Hz), 6.68 (IH, d, J = 9.5 Hz), 3.34 (2H, s), 3.24 (3H, br s), 1.01 (6H, 
s). 

APCIMS (m/z): 211 (M + H)* 

##W3 : 2-T^y-2-7(^;i/-N- {2-\l^)V}V) 7°Dl^;i/7'^> 

'H NMR (DMSO-d«) (5(ppm): 7.89 (2H, dd, J = 5.1, 1.5 Hz), 7.30 (IH, ddd, J = 
8.2, 6.3, 1.5 Hz), 6.51 (2H, dd, J = 8.2, 1.1 Hz), 6.40 (IH, ddd, J = 6.3, 5.1, 
1.1 Hz), 6.28 (IH, t, J = 5.9 Hz), 3.12 (2H, d, J = 5.9 Hz), 1.00 (6H, s). 
APCIMS (m/z): 166 (M + H)' 

##W4: 2-T^y-2-p<5";i/-N- (5- h U 7;i/;tDp<5=-;i/- 2 - 'J 5^ 

)]/) rDf;i/T$> 

NMR (DMSO-de) 6{vm): 8.24 (IH, d, J = 2.6 Hz), 7.59 (IH, dd, J = 8.8, 2.6 
Hz), 7.16 (IH, t, J = 6.1 Hz), 6.68 (IH, d, J = 8.8 Hz), 3.23 (2H, d, J = 6.1 
Hz), 1.45 (2H, br s), 1.02 (6H, s). 
APCIMS (m/z): 234 (M + H)* 

##»:2-T5/-N- (3, 5-s;^j7DD-2-lfUv';V) -2-p(^;i/7° 
m: 52% 

APCIMS (m/z): 234 (^'^Cl'^ClM + H)*, 236 (^=C1"C1M + H)% 238 ("C1"C1M + H)^ 
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'H NMR (DMSO-dg) 6 (ppi) : 8.47 (IH, d, J = 2.3 Hz), 7.78 (IH, dd, J = 8.3, 2.3 
Hz), 6.88 (IH, m), 6.53 (IH, d, J = 8.3 Hz), 3.32 (2H, br s), 3.20 (2H, d, J 
= 6.0), 1.01 (6H, s). 
APCIMS (i/z): 209 (M + H)* 

#%0!I37: 2-7^y-N- (3 -i^T J - 2 -l^^iy-Jl) - 2 -p(^;urp If 
m: 83X 

'H NMR (DMSO-de) d(ppi): 8.31 (IH, d, J = 2.4 Hz), 7.90 (IH, d, J = 2.4 Hz), 
3.37 (5H, i), 1.06 (6H, s). 
APCIMS (m/z): 192 (M + H)' 

#%^?|J38: [5- (N, ^-V;i^)VT^ y>iJJlyr^-)]/) - 2- 

(1) e-^OD-N, N-i^^^'^^n^^yr^ K 

ffi©6-^DP:i35'>^ (1.58 g, lO.Oniinol) ©THF (40 mL) ^M^ChUx 
(2.09 mL, 15.0 mmol). 50% t^/9)VrK> (1.26 mL, 14.0 iinnol)^ 
l-a^^;i/-3- [3- (N, N-s;^5^;i/r^y) rnl^;!/] ^^pJ^'S^^f^ FJl 
(2.26 g, 11.0 mmol) ^Mx.. ^ST-m^WLfco SJsB^SJ3^^DD3^;i/A 

A -elg^^. W^ME UT t# e. tifc^S* i/ u * * ^ A ^ n T h ^ 

^ K (1.33 g, 7.20 mmol) ^mtzo 
am-. 7255 
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(2) 2-^'DD:3ry^-t^-';>®f^to!9t (1) t^^nfee-i^PD-N, N- 
V^^)\^-Zi^yT^,Y (1.33 g, 7.20 mmol) >^fflV\ LT^ ^ 

IB^b'&t) (934 mg, 3.95 mmol) ^Hfc 
55X 

'H NMR (CDCI3) 5(ppm): 8.20 (IH, d, J = 2.4 Hz), 7.54 (IH, dd, J = 8.6, 2.4 
Hz), 6.43 (IH, d, J = 8.6 Hz), 5.41 (IH, t, J = 5.7 Hz), 3.25 (2H, d, J = 5.7 
Hz), 3.08 (6H, s), 1.84 (2H, br s), 1.17 (6H, s). 
APCIMS (m/z): 237 (M + H)^ 

#%^?!|39: 2--7'^y-N- ( 5 D D - 2 - 1: U - 2 -p(f-;i/7-o 

2, 5-i?^PDt>;$;> (1.48 g, 10.0 miol) \zi>^ vru\^}]/x.=^)\,TKy. 
(1.92 ml, U.OmmoDs 1, 2 -i^T^ y - 2 -p<^;i/7°P>''?>(3.14iiiL, SO.Ommol) 

^ y- 2 -^5^;i/rp;i>^@*u ^fl^nfe^a^^^ g *»y;i/*7A^pT h 
77^- (Chroiatorex(§M1i)m 7S^i/'^>rs -\^-9->/i^^x^;i/=2/l) 
ttMU ^IB'fb^tl (163 mg, 0.819 mmol) ^ntzo 
85J 

'H NMR (CDCI3) 5(ppm): 7.99 (IH, d, J = 2.2 Hz), 7.33 (IH, dd, J = 8.7, 2.2 
Hz), 6.39 (IH, d, J = 8.7 Hz), 5.01 (IH, t, J = 5.9 Hz), 3.19 (2H, d, J = 5.9 
Hz), 1.65 (2H, br s), 1.17 (6H, s). 
FABMS (m/z): 200 ('''CIM + H)\ 202 (^'CIM + H)^ 

##^?iJ40: 2-T^y-2-/5^;i/-N- ( 2 - tf' M i^-;i/) 'yu\^}\y7%y 

2, h-V^uti\i^)i>y(D\^h^\:.2-\^^)lt/y (2.00 g, 10.2fflmol) ^ffl 
V\ #%^J39i:l5|1i{c:bTM3'fb-&tl (1.09 g, 3.34 mmol) ^mzo 
W: 33X 

•H NMR (DMSO-dj) (5(ppm): 6.61 (2H, d, J = 7.4 Hz), 6.49 (IH, t, J = 7.4 Hz), 
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5.33 (IH, t, J = 5.9 Hz), 2.85 (2H, d, J = 5.9 Hz), 2.50 (2H, br s), 1.06 (6H, 
s). 

(1) 2-p<^;i/-2--bo-N- (2-^yv'))i) rtii^jiys.ycD^m 

2-'7\J^-7V—}\^ (5.00 g, 50.0inmol)^ 2--hD7'D;'^> (4.45 g, 50.0 
mmolX h U h> B (0.500 mL) $^^«7y-;i/ (15 mL) t^Mtm iOM^T 
T' 37%*;i'-y"; > (3.75 mL, 50.0 mmol) <&?iSTbfeo ^©*^*D^MTs -B^6 

dr-y->/@^^xf-;i/=2/l'-l/l) fji^bs lilB^b^tl (7.31 g, 36.2 mmol) 

tZo 

'HNMR (CDCI3) <5(ppm): 7.09 (IH, d, J = 3.8 Hz), 6.50 (IH, d, J = 3.8 Hz), 5.67 
(IH, br s), 3.91 (2H, s), 1.65 (6H, s). 

(2) (1) -r't#^tifc2-^5';i/-2--hD-N- (2-^7'VU;i') 

T^y (2.00 g, 10.0 imol) ^m^M (20 mL). (20 mL) fc^^Sb. 

mUrCM^ (4.00 g, 61.5 mmol) ^'Pht-DM^tzo m^H-'imnhfz^. S 

tzo^mm ^ mii^mm^^^ i/^^ xwm.. bs ^iia^b-^ ( i . 69 g, 9 . 83 mmoi) 

<^efi»i:btf#feo 
iRs^: 98X 

'H NMR (CDCI3) d(ppm): 7.41 (IH, m), 6.96 (IH, d, J = 3.8 Hz), 6.55 (IH, d, 
J = 3.8 Hz), 3.10 (2H, d, J = 5.7 Hz), 1.01 (6H, s). 
APCIMS (m/z): 172 (M + H)* 

###1J42 : 2-T5y-2-^^;i/-N- (1, 3, A-^7i/T'J-)\^-2-^ 
)]/) 7°nt:;i/7'^ > 

2-:^$/-l, 3, A-^TV7^J-}\^ (25. Og, 248 mmol)s 2--h07"P. 
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JVy (23.0 iL, 258 mmol). h U h> B (2.00 ml) ^~)\^ (20 ml) 

Lfe^s i!jllM^T-e37%J^;i/T'J> (2O.O111L, 267nniioi) S^gTLifeo. ^©^ ^ 

^fifcm^^miMhTy=t=.r^K7K^m (200 ml). ^^^-}\/ (100 m L) 
Wbs 60°CT-jt#L-3O;t-**-')/^ • i/>-fe^^-X (Org. Synth. K ^5#. 
855 M{3iBtg®liM^S{;iJeoT#?)ii^Mi&-ll^-&^ (40.0 g) <&i!>bToinx.feo 

Lfco ^St:28%T>^r:T7jc^iPx.. ^DD4^;i/A-?:4|5]tttflbfco ^W^M 
M^v^;fi^>i7AT'|gMs Mb^lB-fb^tl (16.8 g, 97.7 mmol) 

IR*: 395^ 

'HNMR (CDCI3) (5(ppin): 8.36 (IH, s), 3.26 (2H, s), 1.20 (6H, s). 
APCIMS (m/z): 173 (M + H)* 

(1) 2-:/Dt5^:rv^-;i'-5-*;i'^*-h U;^©^^^ 

^m^^-l 6 9 7 48^3fBi5®;^^5•^^#^^^?>2-7^y5"Ty-;^-5-;b 
h (875 ng, 7.00 imol) ^ 47%*<b7K^^ (14 inL)s tR (14 mL) fc^ 
7jc^^T-CM^:'- h U 'i'A (580 mg, 8.40 jnmol) (7 mL) t^^bfe^ 

©^?iST bfco isiigjST- 5 ^m. ^ e> 1 5o°cT 6 i^p^jii$ hfzo ^mWi^mm:^^ 
»bfeo ^^s^«l7Kmx'^*^i^'i'A-eMbfe^^ M^gsbs mm^-^ 

m (1.05 g, 5.56 mol) ^itVyV^Uii^hhXmzo 
iR^: 79% 

'H NMR (DMSO-de) d(ppi): 8.57 (IH, s). 

(2) (1) T-#^nfe2-:/n^5^r\;-;i/-5-*;V*-h'J;i' (955 mg, 5.05 
fflfflolX i;-r V7°Dtf;i/xg^;i/r^ > (1.80 mL, 10.1 mmol) ^1, 4-S^7[-^f-> 
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(2O111L) {3»U 7Jc^tTT•l, 2-7KJ-2-:^'^)\/yuny (l.lOmL, 10.1 
mmol) ^JdXs SMT— Bi&Rji&^-^fco 

h 7 - ( ^ D D A/p( y -;i/=10/l ) T'MM b^ liiB-fb^ (895 mg, 4. 57 
mmol) ^^|fco 

•H NMR (CDCI3) (^(ppm): 7.64 (IH, s), 3.15 (2H, s), 1.21 (6H, s). 
APCIMS (m/z): 197 (M + H)^ 

#€^J44: 2-r^y-2-p(5^;i/-N- ( 4 -7 x 2 -^'tV U;i/) 7'd 

( 1 ) 38 ( 1) J:|B]1tfci::&^-e 2-T^y-4-7 (13.8 g, 
50.0 mmol) J: b 2 2 h D-N- (4 -7 x 2 -^^T^^^ U;i/) 
-2-7°Dl^;i/7'$ > (6.21 22.4 mmol) ^ntzo 

iK^: 45X 

'HNMR (DMSO-de) (^(ppffl): 7.88-7.81 (3H, m), 7.40-7.34 (2H, m), 7.26 (IH, m), 
7.07 (IH, s), 3.91 (2H, d, J = 6.2 Hz), 1.61 (s, 6H). 

(2) ###IJ38 (2) fc|5l»^^-C2-^5";i/-2--hD-N- (4-7x- 
;i/-2-f-T\/U;i/) -2-7'Dt:;i/7^> (2.00 g, 7.22 mmol) ^^mSAh-^^ 

(827 mg, 3.35 mmol) $#fco 
JR*: 46X 

•H NMR (DMSO-ds) (5(ppm): 7.83 (2H, m), 7.55 (IH, m), 7.36 (2H, m), 7.27 (IH, 
s), 7.01 (IH, s), 3.18 (2H, d, J = 6.2 Hz), 1.02 (6H, s). 
APCIMS (m/z): 248 (M + H)* 

#^M45: 2-7'^>-N- [5- (N, N-i^^5";i/r 5 7 x;i/*-;u) -4- 
^ 2 -5^zv* u;i/] - 2 -p< 5^;U7'D hvi/T'^ y 

(1) 2-yn^-5- (N, N-i;7^5";i^T^7 7;i/*:::;i') -A-^^))^^7 
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h'-4-p^5^;v5'r\/-;i/- 5-;^;i/5^-;i/i'D h' (2.56 g, 

10.1 imol) § THF (30 mL) izmML. tK^^TT' 2 mol/L >-THF ?g 

m (20 mL, 40iii]iiol) ^J^Tbfco iBjgg-e 30 ^f^Wbfe^s SJfSMtlgffiAlg 

«^§^bfeo a^tM^ (30 mix (10 mL) <&iDX. 30 ^ 

P^s MMTT-jt#Lfeo SM^&iiMs Ml37j<ig<bthU'i7A7jcM^j!iP 

e^AT^tm W^g^bfco Ml:: 47%*^b7K^^ (20 mLX 

(20 mL) ^in^s 7jc?^TT««:f-f U -^A (723 mg, 10.5 nmol) ^zfc (10 
mL) t L ® *?iST bfco Isli^glr 5 ^F^. ^ & t: GO-CT' 6 W L fco 
S^^Mt:i^xf-;l/x-7^;^:&^px^ tRs I§SJM7Jc^:^ h U "^AtK^Ms tSM-fb 
:^ h U '^A7R^r«T'Ji^?5fe#Lfco AT'^^bm . 

M*^*ts #?,tifca^*s/';>!7y;i/*7A^D x'hyv7^- (-v^-b->/s^ 

^x^;b=4/l) -CMMbs ^IB-fb^t) (793 mg, 2.78 mmol) tmtzo 
28% 

'H NMR (CDCI3) (5(ppm): 2.84 (6H, s), 2.67 (3H, s). 

(2) ##«?IJ43 (2) ^|Bl«7fe:&a-^2-:/D^-5- (N, N-S^tJ?^;!/^ $ y 
:;^;i/j}^-;i/) - 4 (719mg, 2.52 mmol) J: D^BB'(tj-&tl (706 mg, 
2.42 mmol) fco 
965^ 

'HNMR (CDCI3) (5(ppm): 3.12 (2H, s), 2.79 (6H, s), 2.47 (3H, s), 1.21 (6H, s). 
APCIMS (m/z): 293 (M + H)' 

#%^J46: 2-r^y-2-p(f-;i/-N- ( 5 2 -^T\; u;i/) rotf 

(1) #%^J38 (1) }inmtii-^m'^2-r%^-^-:f.^)V^y'J-))/ (5.70g, 
50.0 mmol) ct t) 2 -p<^;I/-N- ( 5 2 U;!/) -2-:^hD7' 
Dt;i/7 5> (7.54 g, 35.1 mmol) ^flfeo 
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JK$: 70% 

'H NME (CDCI3) dim): 6.71 (IH, q , J = 1.1 Hz), 3.86 (2H, s), 2.27 (3H, s), 
1.62 (6H, s). 

(2) #%^J38 (2) tnmtii1sm-^2-;<^)l-l^- (5-/^;i/-2-^T\; 

-2-=-VuyQ\^)lT5,y (2.00 g, 9.30 imol) ^foUMt^^ (1.74 g, 
9.41 mniol) ^mtzo 
100% 

'H NMR (CDCI3) (5(ppid): 6.70 (IH, q, J = 1.4 Hz), 3.16 (2H, s), 2.26 (3H, s), 
1.18 (6H, s). 

APCIMS (m/z): 186 (M + H)' 

(1) 3-D /mmAm^JzmmcD 4 -tert- :/V^i^ti)]y^-:=^)\yr^^-4- 
^f-;i/b"^Ui^> (856 mg, 4.00 mmol) Ol, (16 ml) 
MAU-^A (2.21 g, 16.0 mol) tZ-^autf^t/y (0.764 mL, 8.00 mmol) 

^^7^- ('\^1t>/@^^x5=-;i/=l/l) TMSU 4-tert-:/hdei'*;i/**r: 
;i/7'^y-4-p<5=-;i/- 1- (2-l^^e;::i;V) t:^iji?>(1.04g, 3.55mol)>& 

IR^ : B9% 

'H NME (CDCI3) (5(ppm): 8.15 (IH, d, J = 1.4 Hz), 8.04 (IH, dd, J = 2.7, 1.4 
Hz), 7.82 (IH, d, J = 2.7 Hz), 4.43 (IH, br s), 3.87 (2H, ddd, J = 13.5, 4.7, 
4.7 Hz), 3.33 (2H, ddd, J = 13.5, 10.5, 3.0 Hz), 2.11 (2H, d, J = 13.8 Hz), 
1.66 (2H, ddd, J = 13.8, 9.6, 4.2 Hz), 1.44 (9H, s), 1.40 (3H, s). 
APCIMS (m/z): 293 (M + H)* 

(2) 4 - tert- 7* h^iy^)lyf--)VT ^ y - 4 - ^ 9)1- 1 - ( 2 - 5 i^-ji/) 
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tf^Ui;>(1.04 g, 3.55 mol)(DP^nU;i'^>m^ (50 mL) *^^T> h V 

7;i/;tnM (50 mL) ^mMLtzo SJf&rl^lelSS-e 2I^P^jl#bfco 

^LTtf ^tLfcM^x^y-;i/t§^U BioEadAG (^W^i) 1-X8^:r>« 

5.J-4-^^)]y-l- (2-l^7i;^;i/) (623 mg, 3.24 miDol) <£tf 

W: 91% 

>H NMR (CDCI3) <y(ppin): 8.15 (IH, d, J = 1.6 Hz), 8.04 (IH, dd, J = 2.7, 1.6 
Hz), 7.79 (IH, d, J = 2.7 Hz), 3.66-3.63 (4H, m), 3.09 (2H, br s), 1.71-1.51 
(4H, m), 1.22 (3H, s). 
APCmS (m/z): 193 (M + H)' 

##«?!|48 : 4-T^y-4-p(^;i'- 1- ( 2 - 1: t:^Ui^> 

( 1 ) 3-D y /mmilBZ^lZfimo 4 -tert- >^ h ^S/jbjb^-C-^r 5^-4- 
p<5^;i/h*^>;i?> (1.28 g, e.Oimol) ©1, 4-i?p}-:^+J->^rt (25 mL) ^ 
^^U-^A (4.15 g, 30.0 mmol) J: 2 DD f i?^ (2.06 g, 18.0 mmol) 

ft ?.tifea^^^'U*y;i/jf77A^Dv h^^7^- (^^i?->/S^3:5";i/= 
1/1) -^fflJBSU 4-tert-^h^S/*;i/>K-;i/5^^y-4-^5^;p-i- (2- 
tru^i;-;i/) if-^Ui^>t*SJiS©2-^DDb'U ^ j?>J:®?g-&ti (1.97 g) 

APCIMS (m/z): 293 (M + H)* 

^H NMR (CDCI3) (5(ppm): 8.29 (2H, d, J = 4.6 Hz), 6.45 (IH, t, J = 4.6 Hz), 4.98 
(IH, br s), 4.18 (2H, ddd, J = 13.5, 4.6, 4.6 Hz), 3.44 (2H, ddd, J = 13.5, 
10.3, 3.2 Hz), 2.04 (2H, d, J = 14.0 Hz), 1.60 (2H, ddd, J = 14.0, 10.0, 4.1 
Hz), 1.44 (9H, s), 1.40 (3H, s). 

(2) 4-tert-yh^i'*;br:-;i/r^y-4-7(f-;i/- 1- {2-\^diV- 
;i/) f-^iJi^>J:2-^DDiiU^s^>0?g^ti (1.97 g) (Dt/^v^u^^y^m 
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(10 mL) K:. ^^-r. VVy)\^^'PWm (lO mL) ^mMLtzo SJi&?^*lRlSJST- 

2mmmnLrzo s«^MLT^#e>nfca^;^J^^y-;^^^»u BioRadAo 

M^. m^^mmLX4-y5.J-4-;i^Jl-l- ( 2 - f 'J ^ S^-;i/) f-^U 
^jy (1.09 g, 5.68 Bunol) ^^#fco 
W: 95% 

'H NMR (CDClj) (5(ppm): 8.29 (2H, d, J = 4.6 Hz), 6.44 (IH, t, J = 4.6 Hz), 
3.96-3.87 (2H, m), 3.83-3.72 (2H, m), 1.65-1.55 (2H, m), 1.52-1.43 (2H, m), 
1.36 (2H, br s), 1.20 (3H, s). 
APCIMS (m/z): 193 (M + H)* 

##W9 : 4-T^y-4-p<5^;i/- 1 - ( 4 -l^ U ^ i?-;i/) h-^';i^> 

( 1 ) 3-P 5//'^J^fF647639tlB«® 4 -tert-7* h ^ y - 4 - 

(1.28 g, 6.0iiimol) CDx h t K o :7 ^ >^r* (25 mL) 
TT- h U ^ > (2.78iiiL, 20.0iBinol) J:4, 6 -S^^ D D (1.79 

g, 12.0 mmol) >&iQx.^ gfiT" 1 itii#bfco ^mm^mmm. mmm^Lxn 

^ntzB^^ty U A;57 o x- h 7 ^ - (-s^-9->/@^®j:5^;i/=3/i) 

T-MU 4-tert-y h:3e.>;b;V5K-;i/Z^^- 1 - (6-^DD-4-f'M 

i;-;i/) -4-p<^;i/t:^>JS^> (1.96 g, 6.00 mmol) tf#fco 

•HNMR (CDCI3) 5(ppm): 8.35 (IH, s), 6.51 (IH, s), 4.47 (IH, br s), 3.92 (2H, 

m), 3.36 (2H, ddd, J = 13.8, 10.5, 3.2 Hz), 2.12 (2H, d, J = 14.0 Hz), 1.59 

(2H, ddd, J = 14.0, 10.5, 3.5 Hz), 1.44 (9H, s), 1.39 (3H, s). 

APCIMS (m/z): 327 (^'^CIM + H)% 329 ("CIM + H)* 

(2) 4-te^t-y^^i^5b;^3^^::l;l/T^y- 1- (6-^DD-4-t^'MS^- 
;i/) -4-p(^;.l/b:^'Ji^>(1.96g, 6iraDol)CD3::57y-;v^rt (BOmL) t^ 10% 

A^i^<^A-^m (1.00 g, sox^zK) t^my>=t-^2x (2.78 g, eO.Ommol) 

X4-r^y'-4-/^)\y~l- (4-t^'Mi^-;i/) t:^Ui^> (1.75 g, 6.00 
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mmol) ?&t#feo 
W: 100% 

'H NMR (CDCI3) divpm): 8.58 (IH, d, J = 1.1 Hz), 8.18 (IH, d, J = 6.5 Hz), 6.55 
(IH, dd, J = 6.5, 1.1 Hz), 4.48 (IH, br s), 3.97 (2H, m), 3.38 (2H, ddd, J = 
13.8, 10.3, 3.5 Hz), 2.13 (2H, d, J = 14.0. Hz), 1.60 (2H, ddd, J = 14.0, 10.3, 
4.3 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 293 (M + H)* 
(3) 4-tert-^h^5^*;i^5}^-;U:F^y-4-p<f-;i/-l- (4-l^'Mi^- 
l^^';i^> (1.75 g, 6.00 mmol) CDi^^DDp(^>« (10 mL) iz, ^mT. 

h^)7)i^umm (10 mL) ^mMLtzo Rj^'^m^mu^irsmf^m.nLtzo Ki^^m 

^^^ilibT^§e.tlfc^^^J^^y-;^t:MU BioRadAG i^MMm) 1-X8^:t> 
-T^y-4-^5^;i/- 1- (4-fcr'J ^i:^-;!/) t^^Ui^> (1.15g, e.OOmmoI) 
IR*: lOOX 

'HNMR (CDCI3) (5(ppm): 8.57 (IH, d, J = 1.4 Hz), 8.16 (IH, d, J = 6.2 Hz), 6.51 
(IH, dd, J = 6.2, 1.4 Hz), 3.83-3.70 (2H, m), 3.68-3.55 (2H, m), 1.65-1.55 (2H, 
m), 1.55-1.45 (2H, m), 1.20 (3H, s). 
APCIMS (m/z): 193 (M + H)* 

#%«^J50: 4-T^y-4-^5^;V- 1- (5-hU7;i/:tD^5';i/-2-l^'>'i^ 

(1) ;'?!|$i^647639{::HB«0 4 -tert- T h dp i/;b;i/5i^-;i/r ^ y - 4 - 

^^)l\^^^)i/y (1.28 g, 6.0 mmol) Ol, A-t/7i-^'i)-ym^ (25 mL) kl. ^ 
^:;!3';e;A (4.15 g, 30.0 mmol) h 2 dd - 5 - h U 7;i/7f-p^5^;i/f'J 
(1.79 g, 18.0 imol) ^JP^s miiDiftji^Lfeo S«=&g^*-C^^^bTit3i 

■y->/i^^x5^;i/=l/i) nmmL. 4-tert-yh^iy*;i/4^*^;i/7^y-4-^ 
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(5- h U7;i/;top(f-;i'-2-i^';i^;i/) t^us^'v (1.64 g, 4.57 

mmol) ^ntzo 

'H NMR (CDCI3) (5(ppm): 8.37 (IH, d, J = 2.7 Hz), 7.60 (IH, dd, J = 8.9, 2.7 
Hz), 6.65 (IH, d, J = 8.9 Hz), 4.41 (IH, br s), 3.92 (2H, ddd, J = 13.5, 4.5, 
4.5 Hz), 3.36 (2H, ddd, J = 13.5, 10.5, 3.0 Hz), 2.08 (2H, d, J = 13.5 Hz), 
1.63 (2H, ddd, J = 13.5, 10.0, 3.5 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 360 (M + H)* 

(2) 4-tert-:/h:^i/:ifj;V4^*-;i'r^ y-4-^^;i/- 1- (5-h>;7;i/:^ 
o^5^;i/-2-fUi^;i/) \^^^)i/y (1.64 g, 4.57 mmol) 0i>^DD^^>m^^ 
(10 mL) 7K^^Ts hU7;i/:tD@^^ (10 mL) ^mtULtzo SJi&rS^&HiatT* 

smrmnLtzo m^m^m^Lxn^titzm^^:^^ ^-Mzmmu BioRadAG 

2-\^di^Jl) (1.15 g, 4.44 mmol) ^mzo 

JK^: 74X; 

NMR (CDCI3) (5(ppm): 8.37 (IH, d, J = 2.4 Hz), 7.59 (IH, dd. J = 9.2, 2.4 
Hz), 6.64 (IH, d, J = 9.2 Hz), 3.80-3.58 (4H, m), 1.67-1.55 (2H, m), 1.55-1.45 
(2H, m), 1.34 (2H, br s), 1.20 (3H, s). 
APCIMS (m/z): 260 (M + H)' 

JilT®#%^J51. 52^c:^'V^T^±^ 2 D D - 5 - b U 7;i/:2t-np(5^;Hf U 

> 

W: 23% 

'HNMR (DMSO-ds) d(ppm): 8.09 (IH, d, J = 2.7 Hz), 7.39 (IH, dd, J = 9.2, 2.7 
Hz), 6.60 (IH, d, J = 9.2 Hz), 3.65-3.45 (4H, m), 1.80-1.50 (4H, m), 1.19 (3H, 
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S). 

APCIMS (m/z): 226 (^'CIM + H)^ 228 ("CIM + H)' 

##0|J52: 4-r^y-4-p<5";i/- 1- ( 2 - 

m: 5Z% 

'H NMR (DMSO-dg) <5(ppid): 8.17 (IH, ddd, J = 4.9, 1.9, 0.8 Hz), 7.45 (IH, ddd, 
J = 8.6, 7.3, 1.9 Hz), 6.66 (IH, d, J = 8.6 Hz), 6.56 (IH, ddd, J = 7.3, 4.9, 
0.8 Hz), 3.64-3.51 (4H, m), 1.70-1.50 (4H, m), 1.49 (2H, br s), 1.19 (3H, s). 
APCIMS (m/z): 192 (M + H)' 

##«^J53: 4-T^y-4-^f-;i/- 1- ( 5 -7xn;i/- 2 -l^ Ui^;i/) l^^U 

( 1 ) 3-D iyy^!|tlW7639{cf3«® 4 -tert- ^ h^i^^JJl^^^-Ji^T 5 /- 4 - 
^^;i/b-^Ui?> (1.71 g, 8.00 miDol) ©1, 4-i>:t^1)->mm (30 mL) Iz. 
M*U"i7A (ll.lg, 80.0minol) i:2, 5-i;yD^l^iJi^> (9.48g, 40.0iiniiol) 

1/1) T^MU 1- (5-:7Dt-2-t:';s^;i') -4-tert-:/h^i>*;^Jif:i 
;i/r^y-4-p(^;i/l^^'Ji?> (2.79 g, 7.59 Mol) tmtzo 
m: 94% 

'H NMR (CDCI3) dippm): 8.17 (IH, d, J = 2.7 Hz), 7.51 (IH, dd, J = 8.9, 2.7 
Hz), 6.56 (IH, d, J = 8.9 Hz), 4.40 (IH, br s), 3.77 (2H, ddd, J = 13.8, 4.5, 
4.5 Hz), 3.25 (2H, ddd, J = 13.8, 10.8, 3.0 Hz), 2.06 (2H, d, J = 13.5 Hz), 
1.63 (2H, ddd, J = 13.5, 9.7, 3.8 Hz), 1.44 (9H, s), 1.38 (3H, s). 
APCIMS (m/z): 370 (^'BrM + H)^ 372 ("BrM + H)* 

(2) 7';i/=f>||fflMTs mm^'^^t^^^x (13.4 mg, 0.060 mnol) . V^-i-)]/ • 
:t:^ ' T;^Vi3> ' ' V-y-xx^- (J.Am. Chem. Soc.) ^ 121#s 9550M 

(1999^) fcf3«®i^-tert-7*f-;i/7r;i/ Mf7xr:;i/:}^;^7^ > (36.0 rngj 0.12 
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maol)^ 7x:z;i/;ifD>^ (l.lOg, g.OmmoDs 7 '^-fb:^ U "^A (1.04g, IS.Oiiol) 
(1.92 g, 5.19 nmol) OM^W^. THF (6 nL) ^iax.T. M 

ur^immnhtzo m^mmbtzo n^ntcmm^i^')ii^}i 

ti^A^u-^h^^y^- [Chromatrex imi^U) NH^ 7 i^i/ V 
;i/~mxf-;i//;^i«7y-;i/=9/i] t)iMU 4 -tert-^h:3ri/;b;V4^-;i/T^ 
y-4-y^;i/-l- (5-7a:r:;i/-2-l^';i^;i/) bf'^Ui^^ (1.86 g^ 5.07 
nmol) ^^#fco 

'H NMR (CDCI3) <5(ppib): 8.43 (IH, d, J = 2.4 Hz), 7.71 (IH, dd, J = 8.6, 2.4 
Hz), 7.52 (2H, d, J = 7.3 Hz), 7.42 (2H, dd, J = 7.3, 7.3 Hz), 7.31 (IH, m), 
6.74 (IH, d, J = 8.6 Hz), 4.44 (IH, br s), 3.87 (2H, ddd, J = 13.5, 4.6, 4.6 
Hz), 3.31 (2H, ddd, J = 13.5, 10.8, 3.0 Hz), 2.09 (2H, d, J = 14.0 Hz), 1.68 
(2H, ddd, J = 14.0, 9.7, 4.3 Hz), 1.44 (9H, s), 1.41 (3H, s). 
APCIMS (m/z): 368 (M + H)' 

(3) 4-tert-7"h^i/:ij;i/^*-;i/T5y-4-^5^;i/- 1 - (5-7x-;i/- 
2-lfUi^;i/) t^'^US^> (1.86 g, 5.07 mmol )®i^^ D Dp< ^ (10 mL) 

\Zs 7my. Y^)y)v:^rimw (lomL) ^mmhtco RmL^mu&-^^mmmn 

Lfeo m^m-^W^\^xnhiltzm&^:^^ ^-)^^^^M\.s BloRadAG (^M^) 

?iilbT4-T^y-4-7C5^;i/-i- (5-7x-;b-2-f'Ji?;v) tr^uj; 

> (1.25 g, 4.69 mmoD ^fifeo, 
IR^: 93% 

'H NMR (CDCI3) (5(ppi): 8.44 (IH, d, J = 2.7 Hz), 7.70 (IH, dd, J = 8.9, 2.7 
Hz), 7.51 (2H, d, J = 7.3 Hz), 7.41 (2H, dd, J = 7.3, 7.3 Hz), 7.31 (IH, m), 
6.74 (IH, d, J = 8.9 Hz), 3.72-3.48 (4H, m), 1.72-1.51 (4H, m), 1.48 (2H, br 
s), 1.20 (3H, s). 
APCIMS (i/z): 268 (M + H)* 
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(1) 7';l/rf>#HMT^ 7^M;FD77> (200 mL) t^^fbx^^;!/ v^;?. i^e^A 
(1.0 mol/L THF«, 100 mL, 100 mmol) ^MX. »TT- 1 4 - b* 

'^•J F> (11.1 mL, 60.0 mmol) CDTHFM (100 mL) ^3 

e7A7jc^r^-e?5t^bx «M-7^;^^i/^A•t:M^■fr^ Mtfcc ^§^tlfcM 
;&S/U*^>*^A^P X' h^77^-T'!iMU 1 -^>J?;i^-4-x5^;i/-4 
-t KDJpi>tf^';s^> (12.8 g, 58.4 mmol) ^mtzo 

im-. 94% 

'HNMR (CDCI3) d(ppm): 7.32-7.22 (5H, m), 3.52 (2H, s), 2.62 (2H, ddd, J = 11.9, 
4.1, 4.1 Hz), 2.33 (2H, ddd, J = 11.3, 3.2, 3.2 Hz), 1.64 (2H, ddd, J = 12.4, 
4.33, 4.33 Hz), 1.60-1.40 (2H, m), 1.49 (2H, q, J = 7.6 Hz), 0.91 (3H, t, J 
= 7.6 Hz). 

APCIMS (m/z): 220 (M + H)* 

(2) 1 -'^>s;;^-4-Jl^;^-4-t h*n^S/lf^Ui^> (12.8 g, 58. 4 mmol) 
(D7^ h-h U;i/^r«(70mL)t.7K?^TT"rt?^^3 0°CJMT{3ft-pTsa^(60.0 

mL) ^mmi^nxmThx. muxmunhtzo m^m^y^^^^i^^s 

f> 5 0 %7kmit-^ U ^ A7K«-?! p H 1 0 fcUti hX^uu ^toiAX 3 HlfittS 

- 1 -^>i^;i/-4-x5";Hi^Ui;> (14.3 g, 54.9mmol) ^#fco 

'HNMR (CDCI3) 5(ppm): 7.40-7.20 (5H, m), 5.00 (IH, brs) , 3.49 (2H, s), 2.63 
(2H, m), 2.20-1.90 (4H, m), 1.97 (3H, s), 1.81 (2H, q, J = 7.6 Hz), 1.58 (2H, 
ddd, J = 14.6, 10.4, 4.2 Hz), 0.79 (3H, t, J = 7.6 Hz). 
APCIMS (m/z): 261 (M + H)* 
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(3) 4-r-b5^;i/r^y- 1 --<>s;;i/-4-x^;n^-?.ijs^> (14.3 g, 54.9 
mmol) ^6 mol/L M (200iiiL) t»bT^ M-^t)^ 3 HP^JDM^UTg^SS 
T*^^«s 5 0 VoTkm^ht h U A7jC^MT* p H 1 2 bX ^ D U AT- 3 

1 -^>i^;i/-4-x^;i/br^';i^> (10.3 g, 47.2 miol) ^ntco 
W: 94X 

'HNMR (CDClj) (5(ppii): 7.40-7.20 (5H, m), 3.51 (2H, s), 2.56 (2H, ddd, J = 14.0, 
4.3; 4.3 Hz), 2.32 (2H, ddd, J = 11.3, 11.3, 2.7 Hz), 1.60 (2H, ddd, J = 14.0, 
9.7, 4.3 Hz), 1.44-1.36 (4H, m), 1.17 (2H, br s), 0.88 (3H, t, J = 7.4 Hz). 
APCIMS (m/z): 219 (M + H)* 

(4) 4-r^y- l-'^>i^;i/-4-x5';Vh'^US^> (10.3 g, 47.2 mmol) (D 

(200 mL) fcs 7X^^Ts S^-tert- h (IS.OmL, 
56.6 mmol) ^M^X. S?^xmWbfco mm^UmWi. f#^nfcM*5/';;b 

^h^u-^V^'yy ^ -T'MM bTs 1 S^;!/- 4 -tert- 
;Vj}f-;i/r^y-4-ai5^;Pt:^US^> (13.8 g, 43.3 mmol) ^Hfeo 

mm-. M% 

'H MR (CDCI3) d(ppm): 7.40-7.20 (5H, m), 4.20 (IH, br s), 3.49 (2H, s), 
2.65-2.55 (2H, m), 2.25-2.15 (2H, m), 2.00-1.90 (2H, m), 1.71 (2H, q, J= 7.5 
Hz), 1.55-1.45 (2H, m), 1.43 (9H, s), 0.81 (3H, t, J = 7.5 Hz). 
APCIMS (m/z): 319 (M + H)' 

(5) 1 -^>i>J\/-4-teTt-:^V^t/ti)]/7n-)VT^J-4-j:.^)]/\^^Vi^ 
y (13.8 g, 43.3 mmol) ®x^y-;b^M (90 ml) iz. 1 0%;^^i^'t;A-^m 

(2.0 g, 5ox^7R) ^m±x. m^miz.^&TX7kmmmLtzo 2Bmmnms 

mm^mmU M^MES* LX a -tert-^ h ^^yfi)Vif^-)\^TX.' - 4 -X 
^)V\^^^)i/y (5.75 g, 25.2 mmol) ^ntzo 
W: 945^ 

'H NMR (CDCI3) (5(ppm): 4.30 (IH, br s), 2.95-2.75 (4H, m), 1.94 (2H, d, J = 
13.2 Hz), 1.72 (2H, q, J = 7.4 Hz), 1.60-1.40 (2H, m), 1.43 (9H, s), 0.82 (3H, 
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t, J = 7;4 Hz). 

APCIMS (m/z): 229 (M + H)' 

(6) 4-tert-:/h^i/*;i/4^-;i/7$y-4-x5^;i/l^^Ui;> (912]iig, 4.00 
mnol) ©1, 4-i?:t^-9->^r^ (20 mL) m^iiVOJ^ (2.21 g, 16.0 mmol) 
h2-^DD-5-S/ryb''Ji^> (1.11 g, 8.00 mmol) ^Ux.. IBfeUQM^L 

liSi t o # titzmm^ U :^ ^h^u-^V^^yy^t -irmm L. 4 - tert 

-yh^i^*;i/4^-;i/7^y- 1 - (5-i'Ty-2-i^';i?;i') -4-jc:^;nf 

^US^>(970 mg, 2.93 mmol) ^^§fco 
ItSl^ : 50 % 

'H NMR (CDCI3) d(ppm): 8.39 (IH, d, J = 2.4 Hz), 7.58 (IH, dd, J = 9.2, 2.4 
Hz), 6.61 (IH, d, J = 9.2 Hz), 4.34 (IH, br s), 4.09 (2H, ddd, J = 13.8, 3.5, 
3.5 Hz), 3.27 (2H, ddd, J = 13.8, 11.1, 2.7 Hz), 2.13 (2H, d, J = 13.5 Hz), 
1.76 (2H, q, J = 7.6 Hz), 1.54 (2H, ddd, J = 13.5, 9.5, 2.2 Hz), 1.44 (9H, s), 
0.86 (3H, t, J = 7.6 Hz). 
APCIMS (m/z): 331 (M + H)' 

(7) 4-tert-yh:3i^i'*;i/^-;i/T^y- 1- ( 5 - J^T^ - 2 -l^U 
-4-:s^^)l\^^^}i^y (970 mg, 2.93 mmol) ©1, 4-i/:t^-^ym^ (5 mL) 

^mTs 4 mol/LJg'ftlTR*- 1 , 4-i^:t^-9->M (20 mL) ^mMhXs ^ 

mmm. «*Mb-r4-7'^y-i- (5-s/7'y-2-fUs^;i/) -4- 

x^;H^'^US^> (487 mg, 2.12 mmol) ^ntzo 
iK$: m 

'HNMR (CDCla) Sim): 8.38 (IH, d,'j=2.2Hz), 7.56 (IH, dd, J = 9.2, 2.2 Hz), 
6.60 (IH, d, J = 9.2 Hz), 3.98 (2H, ddd, J = 13.5, 3.8, 3.8 Hz), 3.50 (2H, ddd, 
J = 13.5, 10.0, 3.5 Hz), 1.65-1.50 (4H, m), 1.44 (2H, q, J = 7.4 Hz), 1.26 (2H, 
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br s), 0.91 (3H, t, J = 7.4 Hz). 
APCIMS (m/z): 231 (M + H)* 

##^55: 4-TS.yf-l~ ( 5 -i^ry - 2 - f -4-7x-;Hf^»; 

(1) aMatOl/07050 (WOOl/07050) fc|B«® 4 -tert- >^ 
^y-4-7x-;Hf^i;i^> (l.llg, 4.0inmol) CDl, 4 -S^:t^it>^rl (16 
mL) (3. iK^^U-^A (2.21 g, 16.0 mmol) t2 -■i7]nu - b -t/T y> 

(1.11 g, 8.00 mmol) ^Ml. 3 BP^JQftM^tfco SJit«^?aST*a^^^s tK 
^&^)Px.■r^D^J^^;l/AT•3IHl^^aiL■t^ $)t)-&fc«^Jl;&s mjg^b:^^ U '>A7jc 

*^;i/:^3^A^>Dx'h^^7^ -i:mm U 4 -tert- h ^i/i])i^.-)VT K 
y-1- (5-s^Ty-2-i^Ui^;i/) - 4-7x-;^l:^^lJi>>i:5feK^5®2- 
^Do-5-^ry tu>^>®vl^ti (1.90 g) ^#feo 

'H NMR (CDCI3) 5(ppiD): 8.41 (IH, d, J = 2.2 Hz), 7.61 (IH, dd, J = 9.2, 2.2 
Hz), 7.30-7.10 (5H, m), 6.66 (IH, d, J = 9.2 Hz), 4.95 (IH, br s), 4.28 (2H, 
d, J = 13.5 Hz), 3.36 (2H, dd, J = 11.6, 11.6 Hz), 2.39 (2H, m), 2.07 (2H, m), 
1.37 (9H, s). 

APCIMS (m/z): 379 (M + H)* 

(2) 4-tert-yh:^S/;!7;i/>}^*-;i/T$>'- 1 - ( 5 -i^/^y - 2 -tf U 
-4-7xr:;i/tf^Ui^>i:2-^Dn-5-S^T7t:>jS^>®^g-^ (1.90 g) 
©1, 4-'J:t^^ymW. (5 mL) 7K^^T^ 4 mol/Lm^b7k«- 1 , 4-i^:t 
^i^->M (20 mL) SjiiDt-Cs ^ST*mP^^#tfco SJF&?^^?ilgbT^f ^tl 
fc^^^x^7-;i/{3^|fU BioRadAG (§i^®#) l-X8-^;!j->$l^l/i^><&JP^ 
TM^T;^*'J^4fc:bfeo lir«<£miStfeo #^tifca^*^> 
'J:^3'^;i/*7A^'Dx'hi:^5 7^--eiiS^U 4-T$y-l- (5-i^T7-2 
~l^US^;i/) -4-7x^;i/tf'^US^> (647 mg, 2.33 mmol) ?&#fco 

i|5i¥: 58% 
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NMR (CDCI3) 6(pvm): 8.41 (IH, d, J = 2.2 Hz), 7.59 (IH, dd, J = 9.5, 2.2 
Hz), 7.45 (2H, m), 7.36 (2H, m), 7.25 (IH, m), 6.64 (IH, d, J = 9.5 Hz), 4.13 
(2H, ddd, J = 13.5, 3.8, 3.8 Hz), 3.64 (2H, ddd, J = 13.5, 10.8, 2.7 Hz), 2.14 
(2H,"ddd, J = 13.5, 9.5, 4.1 Hz), 1.80 (2H, d, J = 13.5 Hz), 1.53 (2H, br s). 
APCIMS (m/z): 279 (M + H)* 

(5-p< h^i^*;i/**-;i/-2-t:u5;;v) -2-^ 

6-'^Vti-n^>m^^)\^ (3.42 g, 20.0 mmol) 02-7'D/V-;i/ (20 mL) 
^?Sic:>'-rV7'Dtf;i/3i5^;i/Z5> (4.18 mL, 24.0 mmoDs 1, 2-i^TS.^-2 
-y.^jvyuAy (3.14 mL, 30.0 mol) ^aX. 80°CT-48^mMI#bfco S 

tlfc^g^5/U*'y;i/*7A^D^ h^^7^- (Chromatorex(^M^) NH^ 7 

^yt/Vi^T. ^=¥-y->/mx5^;i.=5/i) tzxmmu md^t-^^ (2.31 g, 10.3 

mmol) ^^tco 

^H NMR (CDCI3) (5(ppm): 8.71 (IH, d, J = 2.3 Hz), 7.95 (IH, dd, J = 8.9, 2.3 
Hz), 6.40 (IH, d, J = 8.9 Hz), 5.53 (IH, t, J = 5.9 Hz), 3.86 (3H, s), 3.27 
(2H, d, J = 5.9 Hz), 1.30 (2H, br s), 1.18 (6H, s). 
APCIMS (m/z): 224 (M + H)^ 

###057: 2 -7-^7- 2 -7(5";i/-N- {5 ~ ^^)\^- 2 7°Dl^;b 

2, 5-i;^'DntUi^>Oftt)Dt2-7*D^- 5-^f-;i/l^Ui^> (1.72g, 
10.0 mmol) ^%MntmU^VXW^mi\j^m (678 mg, 3.78 mmol) 

1K$: 38X 
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NM (CDCI3) (JCppm): 7.88 (IH, d, J = 2.3 Hz), 7.22 (IH, dd, J = 8.3, 2.3 
Hz), 6.38 (IH, d, J = 8.3 Hz), 4.72 (IH, t, J = 6.2 Hz), 3.18 (2H, d, J = 6.2 
Hz), 2.16 (3H, s), 1.40 (2H, br s), 1.17 (6H, s). 
APCIMS (m/z): 180 (M + H)* 

0%m58: 2-7'^y-N- (5-'rV7'Dl^;i/-2-t:Ui^;i/) -2-/^)iy 

(1) 2 - (6-^PD-3-l^'Ji^*;i/) -2-ru;i^-)l 
6-'{7Dn=.ii^ym^^)]y (1.72 g, 10.0 mmol) CDTHF (30 mL) ^rtfc-30*'C 

T-3 mol/L :ftibp{5^;i/V^^$/e7A-THFM (7.33 mL, 22.0 mmol) ^Mk.. O'C 

A/^^y-;l/=40/l) tTltMU 2- (6-^^DP-3-fUi^;i/) -2-7'D 
(1.71 g, 10.0 mmol) <^#;fco 

»H NM (CDCI3) (5(ppm): 8.49 (IH, d, J = 2.6 Hz), 7.79 (IH, dd, J = 8.4, 2.6 
Hz), 7.29 (IH, d, J = 8.4 Hz), 1.60 (6H, s). 
APCIMS (m/z): 172 (M + H)* 

(2) 2-T^y-N- (5-^ V7'D^r:;i/-2-b-'Ji^;i') -2-^5^;i/rD 

(1) X'm^tltz2- (6-^DD-3-l^US^;i/) (1.71 g, 

10.0 mmol) IZI, 2-V>T^y^-2-^^)iyDAy (5.14 mL, 50.0 mmol) 

mvtizmmm^mm^Ltzo Rmm^^^B^. i;^DD^^>, 2moi/L7jc 
Kx'^;?^ i/ ij? A T'^j^^s mm^m.^^ Lxn<^ titzm^^i^ u >b^*;v* ^ a 

DVh^^7'f - (Chromatorex(M^^) NH. 7i;i/i;s/T. M^^f-;!/) tT 

)iMU 2-T^y-N- (5— f v7-D^-;i/-2-t^ui';i/) -2-^f-;i/7- 
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D\^)ITK> (102 mg, 0.456 imol) ^fffco 
m: 5% 

'H NMR (CDCI3) (5(ppm): 8.19 (IH, d, J = 2.3 Hz), 7.55 (IH, dd, J = 8.8, 2.3 
Hz), 6.41 (IH, d, J = 8.8 Hz), 5.22 (IH, s), 5.00-4.90 (2H, m), 3.23 (2H, d, 
J = 6.5 Hz), 3.07 (3H, s), 1.48 (2H, br s), 1.18 (6H, s). 
APCIMS (m/z): 206 (M + H)* 

(3) (2) -^#&tl.fe2-T^y-N- (5--fV7'D^::i;i/-2-l^';s^;i/) - 
2-p<^;i/7*Dl^;i'T^> (102 mg, 0.456 nmol) (D?^^y-)V (4 mL) '^^iz^ 
^T>^-'i7A (631 mg, 10.0 mioDs 10% J^^V^2^-mM (36 iiig, 505{^7K) 

^^Dx.^ 70''c-e 3 mmmnLtco ^^-i hmmmitbxmsm^^mLtc^. 

^^y-;i/<&MEgAtfeo #^nfc^Mti^^oD^^X 2 mol/L iKmhtV 
f^e^AT-^m M^Mff^SUT^IB^b-^t) (74 mg, 0.357 mmol) ^#feo 

in 

'H NMR (CDCI3) (5(ppm): 7.92 (IH, d, J = 2.4 Hz), 7.29 (IH, dd, J = 8.5, 2.4 
Hz), 6.42 (IH, d, J = 8.5 Hz), 4.83 (IH, t, J = 6.2 Hz), 3.20 (2H, d, J = 6.2 
Hz), 2.83-2.73 (IH, m), 1.94 (2H, br s), 1.20 (6H, d, J = 7.0 Hz), 1.18 (6H, 
s). 

APCIMS (m/z): 208 (M + H)* 

##^J59 : N-(2-T^yx^;i/)-2-^yd^-t?-U>:^j;i/4^'^it5 K 

N- (2-7^yx5^;i/) i3)]/;^S^ym tert-7'5^;i/x;^7^;i/ (770 mL, 4.85 
mmol) i:hUx^;i/T^> (811 ml, 5.82 mmol) ©^PD/f;;UA (15 mL) 
M'^2-^>'^-y-U>*;i/4^-;i/^DU K (1.03 g, 5.34 mmol) CD^pd*;1/A 

^t^DD5^;i/A (18 mL) VV7)ltum^ (18 mL) ^iP^s 
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(867 mg, 4.01 mmol) ^mnWthxmzo 
W: 83% 

APCIMS (m/z): 217 (M + H)' 

tZo 

APCIMS (m/z): 155 (M + H)* 

#%^J61: N- (2-T5ya:f-;i/) h* 

APCIMS- (m/z): 165 (M + H)* 

^%meZ: N- {2-TKy^:^=^)V) ^>^zyX)lt^yTK K 
W: ^fiS^J 

APCIMS (m/z): 201 (M + H)' 

###0 63: 4-r^>'-l-^>V^^;M^^Ui^> 
APCIMS (m/z): 205 (M + H)* 
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APCIMS (m/z): 206 (M + H)' 
APCIMS (q/z): 241 (M + H)' 

#%«?J66: [5- (N, N-i^p< ^ ^ -2-h- 

( 1 ) m^Mff 98/40332 (W098/40332) fB««® 2-i^PDfc:';s^>-5 
;i/:57DUh* (1.00 g, 4.72 mmol) <&7^hhh*n75> (10 mL) fc^^SU h'Jx 
5^;i/y'^> (657 aD i'J;T;i^p<5^;i/r^> (468 ul, 5.19 mmol) ^M^. MU 

-5- (N, N-i;p<^;i/T^y:^;i/5j^-;i/) (i.04 g, ^fis^) ^#fco 

(2) (1) T-tf^tife^b-^tl OOOmg, 4.09iiiniol) 01, 4 -i^;r^i^>M (4 
mL) fcs »*U'j7A (565 ig, 4.09 mmol )s 1, 2 -i>T - 2- A^JVyn 
Ay (643 mL, 6.13 mmol) ^MX. m^M^T. 4.5 KfP^mif bfeo ^JiS^g^ME 
itjiU ii3itl^l, 4-e;:t^1t>(80 mL). ^^y";i/(30 mL)T-?5fc^ts 

(Cliromatorex(^W^) NH . yp^y^) i/T. ^ y = 24 /I) 7r 

mSlU 1ilB<b^t)(625 mg, 2.39 mmol) <^^6a#:J: L■C^»feo 
m: 56 !K 

'H NMR (DMSO-dj) <5(ppm) : 8.23 (IH, d, J = 2.3 Hz), 7.58 (IH, dd, J = 8.9, 2.3 
Hz), 7.35 (IH, br s), 6.68 (IH, d, J = 8.9 Hz), 3.23 (IH, d, J = 4.6 Hz), 2.55 
(6H, s), 1.02 (6H, s). 
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APCIMS (m/z): 273 (M + H)' 

#%^!|67: -2-^^)1-1^- [5- (t^'J -2- 

66 tiB« |5]^i(D?5S{c: J: b ^ T' 5 > 0f^fc) D t If ^ U > ^ ffl V ^. 
IK* : 65% 

APCIMS (m/z): 313 (M + H)* 

mmm: 2-T^y-2-^^;i/-N- [5 - (1, 2, 3, 4-7^h^th'D 

^y^y ';>-2-^;i/x;i/4^:::;i/) - 2 - fc* u 7'DhVbr^> 
##«R|66{cfB«^:ll«l0;&^tck!)i^p<^;ur^>®^-^tet)t 1, 2, 3, 4- 

'H NMR (DMSO-dg) 6 (ppm) : 8.31 (IH, d, J = 2.3 Hz), 7.64 (IH, d, J = 8.9, 2.3 
Hz), 7.52 (IH, br s), 7.11-7.14 (4H, m), 6.69 (IH, d, J = 8.9 Hz), 6.42 (IH, 
br s), 4.13 (2H, s), 3.26-3.22 (2H, m), 2.85 (2H, t, J = 5.6 Hz), 1.01 (6H, 
s), 0.93 (2H, s). 
APCIMS (m/z): 361 (M + H)' 

##M69-i : 2-T^j-2-^^)i-N- (5-^;i/*uy;^;i/*-;i/-2-fc: 

##^J69-2: 2-7'^y-2-pif-;i/-N- [5- (1, 3 -5=-TV" Ui?>- 3 

-2-t^ui^;i/] ru\^)]/TKy 

( 1 mWMm 98/40332 IBIgCD 2-!7UUKUt/y-5 D U K (254 

mg, 1.20 urniol)®?" ht Kn77> (5 mL) U >(1.44 inmol)tfe{i 

1, 3-5'T\;Ui?>(1.44 mmol) J: h U > (167/iL, 1.20 mmol) ^JQ 
2.5I^P^»tfcoS/i5ri^tl^?iSlU ^#^>tlfeB^^:l^^DD7}^;^A (9.6 mL) 
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tt^UX^l/y^)ir-=-Jl^uV h* (2-3 mnol/g, 276 mg) s >; f U > 

(264 mg) ^MXs mmx—mmwhtzo i/i^>^2i«s mm^^^btzo 

(2) m^hfzB^lzl, A-V^^^y (4.8 iL) 1, 2-VTKJ-2-^ 
^Jiy^ny {mjul, LOmol) . ^^ti^)^h (164 ig, 1.2 mmol) ttW^. 
IQO'CX'ZBmnmmWVtzo Wig-^tlK:i^DO;j^;UA (2.4 mL) 
(2.4mL) =&^Px^ ^mhtzo ^^^@*U t#e.ti:fc^^f::^Dn4t;bA (3.6111L) 
(3.6 mL) ^m^. *;i/^;i/4^'J;^^l/> (1-2 mmol/g, 465 

mg) ^m^. zmmWL. Ui^y^UMLX. ^^DD7^;i/A (2.4 mL) xm^Lfzo 

mm^m&m^L. mmcDTs^y^mtzo 

IR* : 765J 

'H NMR (CDCI3) 6 (ppm) : 8.41 (IH, d, J = 2.3 Hz), 7.62 (IH, dd, J = 8.9, 2.3 

Hz), 6.50 (IH, d, J = 8.9 Hz), 5.94 (IH, br t, J = 5.3 Hz), 3.75 (4H, t, J = 

4.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 2.99 (4H, t, J = 4.6 Hz), 1.89 (2H, br s), 
1.19 (6H, s). 

2-T^y-2-^^;i/-N- [5- (1, 3 -^TV' '} i^>- 3 )V:^)lt^-)l) 
-2-\f.^)V)]/'] rDtVl'T^> 

: m 

'H NMR (CDCI3) 6 (ppm) : 8.49 (IH, d, J = 2.3 Hz), 7.71 (IH, dd, J = 8.9, 2.3 
Hz), 6.47 (IH, d, J = 8.9 Hz), 5.93 (IH, br s), 4.42 (2H, s), 3.61 (2H, t, J 
= 6.3 Hz), 3.30 (2H, d, J = 5.6 Hz), 2.80 (2H, t, J = 6.3 Hz), 1.92 (2H, br 
s), 1.19 (6H, s). 

70 : 2-7'^y-2-^f-;i/-N- [5- CN-^^)l-0-^^)V\i KD 

m^M^ 98/40332 (W098/40332) IBtgCD 2-^VDKVi»-5 
DU K (254 mg, 1.20 mmol)0x h t KD 7^ > (5 mL) mW^lzN- 7^^)1-0 
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-/^JVh KP^^';i/T5>'MJg (MOmg, 1.44iiiDiol) t h ^):r.^)VT$.> (334 
jLLl, 2.40 mmol) t^D^^ gST*^^»tfco ^SM^tl^iSIIU m^htzB 

;i/t Ui^^ (mmg) ^mtco 

1, A-^JiS-^^y (4ibL) 4>. ±i3T-t#?)tLf^l^U£^>rafr (175 mg, 0.740 
nnnol) 1 , 2 -i?/'^ ^ - 2 -^f-;i/rD;^> (133AtL, 1.26 mmol K i^^:^ U 
•^7A (152 mg, 1.10 mmol) ^JPx.s 100°CT 16 Mtt#Ly^Co SJiKM^tl^MU 

;i/A~^DDPj^;vA/^^y-;i/=93/7) -eiMMU ^IB^b^;^ (I66iiig) ?&^#fco 
78% 

'H NMR (CDCI3) 6(ppm) : 8.47 (IH, d, J = 2.3 Hz), 7.72 (IH, dd, J = 8.9, 2.3 
Hz), 6.51 (IH, d, J = 8.9 Hz), 6.10 (IH, br t, J = 5.6 Hz), 3.79 (3H, s), 3.33 
(2H, d, J = 5.9 Hz), 2.79 (3H, s), 2.20 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 289 (M + H)' 

#%^?ij7i: 2-T^y-N- [5- (N-iy^D7"Di:;;i/-N-p<5';i/5'^y:^;i/ 

##«^J70 J:|sl||©:&^fcJ:t)s 2-^nD-5- (N-S/^dt-d t;i/-N-^ 
5^;V7'5yx;V*-;b) h^Ui^> (230 mg, 0.933 mmol) fi>^m&^-^ (275 mg) 

im: 98% 

'HUM (CDCI3) 6(ppm): 8.48 (IH, d, J = 2.3 Hz), 7.72 (IH, dd, J = 8.9, 2.3 Hz), 
6.51 (IH, d, J = 8.9 Hz), 5.95 (IH, br s), 3.32 (2H, d, J = 5.6 Hz), 2.74 (3H, 
s), 2.16 (2H, br s), 1.87-1.81 (IH, m), 1.19 (6H, s), 0.88-0.83 (2H, m), 
0.73-0.66 (2H, 1). 
APCIMS (m/z): 298 (M + H)* 
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0^M72: 2-T5y-N- {5- [N- (2-t KD:^r$/x5";i/) -N-p<^;i/ 

-N-^f-;i/T^>':^;i/5i^-;i/]b*'ji>> (25piiig, i.00Moi)*^e)lifB^b^i^ (300 

mg) ^ntzo 
: 99% 

•H NMR (DMSO-de) 6 (ppm): 8.31 (IH, d, J = 2.6 Hz), 7.66 (IH, dd, J = 8.9, 2.3 
Hz), 7.40 (IH, br t, J = 5.6 Hz), 6.73 (IH, d, J = 8.9 Hz), 4.81 (IH, br s), 
3.56 (2H, t, J = 5.9 Hz), 3.30 (2H, d, J = 5.6 Hz), 3.22 (3H, s), 3.00 (2H, 
t, J = 5.9 Hz), 2.72 (3H, s), 1.09 (6H, s). 
APCIMS (m/z): 303 (M + H)* 

#%^^J73: 2-T^^-li-5 - (N-^/^y ^f-;i/-N-^5^;i/7^ ^ 

)]/) -2-t:'J^^;i/-2-^9^;i/7"Dt^;i/z^> 

^^mio tnm(D:^^izX\). 2-^pd-5- (N-i/Typ(^;i/-N-^5" 
)IT 5. y X)lyi-^^JV) tfUS^*> (169 mg, 0.688 mmol) if^^mmih-^^ (70 mg) ^ 

urn : 34% 

^HNMR (CDCI3) 8 (ppm): 8.49 (IH, d, J = 2.5 Hz), 7.69 (IH, dd, J = 8.9, 2.5 Hz), 
6.50 (IH, d, J = 8.9 Hz), 5.88 (IH, br s), 4.18 (2H, s), 3.31 (2H, d, J = 5.6 
Hz), 2.87 (3H, s), 1.79 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 298 (M + H)* 

^^mU: 2-T5.y-N- [5- i,'^-^yV)]yTX J 7.)\yit^-)]^) -2-lfU 
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: 805S 

'H NMR (DMSO-dB) 6 (ppm) : 8.27 (IH, d, J = 2.6 Hz), 7.60 (IH, dd, J = 9.0, 2.6 
Hz), 7.30-7.21 (5H, m), 6.62 (IH, d, J = 9.0 Hz), 3.94 (2H, s), 3.23 (2H, d, 
J = 5.6 Hz), 1.02 (6H, s). 
APCIMS (m/z): 335 (M + H)* 

##^J75: -2-^^)V-'N- [5- (N- ;<^}V7 K 7,)lt^-)V) 

'H NMR (DMSO-ds) d (ppm) : 8.26 (IH, d, J = 2.3 Hz)., 7.59 (IH, dd,. J = 8.9, 2.3 
Hz), 7.24 (IH, br s), 6.66 (IH, d, J = 8.9 Hz), 3.23 (2H, d, J = 5.6 Hz), 2.37 
(3H, s), 1.01 (6H, s).' 
FABMS (m/z): 259 (M + H)' 

76: 2-T^y-2 -^^;i/-N- [5- (N->'3i-;i/r ^ 
m : 62% 

•H NMR (DMSO-dj) 6 (ppm) : 8.22 (IH, d, J = 2.3 Hz), 7.55 (IH, dd, J = 8.9, 
2.6 Hz), 7.25-6.94 (5H, m), 6.57 (IH, d, J = 8.9 Hz), 3.18 (2H, d, J = 6.3 Hz), 
0.99 (6H, s). 
FABMS (m/z): 321 (M + H)' 

##^J77: 2-7^5 y-N-{5-[N-(2-t ]'U^i/x.^}V7 5.y>)7.)l^--)]^] 
- 2 - U 2 - ^ ^)Vru \i)V7 X > 
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W : 30% 

■H NMR (DMSO-dfi) 8 (ppm) : 8.27 (IH, d, J = 2.3 Hz), 7.61 (IH, dd, J = 8.9, 2.3 
Hz), 7.23 (IH, m), 6.65 (IH, d, J = 8.9 Hz), 4.67 (IH, br s), 3.20 (2H, d, J 
= 3.7 Hz), '2.89 (2H, s), 2.76 (4H, t, J = 6.3 Hz), 1.02 (6H, s). 
APCIMS (m/z): 287 (M-H)" 

0^m78: 2-7^y-N-(5-;^;i/7y^^;i/-2-l^Ui^;i/)-2-p(5";i/7" 
IR*: 77% 

'H MR (DMSO-de) 6(ppi) : 8.30 (IH, d, J = 2.3 Hz), 7.65 (IH, dd, J = 8.9, 2.7 
Hz), 7.16 (lH,"m), 6.65 (IH, d, J = 8.9 Hz), 3.23 (2H, d, J = 5.9 Hz), 1.01 
(6H, s). 

APCIMS (m/z): 245 (M + H)* 

##{?!|79: 2-y^>^-N- [5- (N-x^;i/T^ ^ 

0^m% tnm(7):^^izx^. 2-^?DD - 5-(N-x5^;i/7^$/;^;i/4^^;i/) 
tUi^> (660 mg, 2.99 molW i^miOih^^ (313 mg) ^Utzo 
iR^ : 38% 

'H NMR (CDCI3) (^(PPm): 8.47 (IH, d, J = 2.5 Hz), 7.72 (IH, dd, J = 8.9, 2.5 
Hz), 6.50 (IH, d, J = 8.9 Hz), 5.97 (IH, br t), 3.32 (2H, d, J = 5.9 Hz), 2.97 
(2H. q, J = 7.3 Hz), 1.18 (6H, s), 1.11 (3H, t, J = 7.3 Hz). 
APCIMS (i/z): 273 (M + H)* 
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« ■ i^-y • • h U- (J. Org. Chem.X 57 #^ 

6071 M (1992^)] \i:MWSJ^l5m:M'^X^m^fz\- i-^DT" 
Dl^;i/:r^> 2JgM (250 mg, 2.00 mmol) §^^y-;i/t^^bs BioRadAG(^ 

a-^PP-S-i/T'y l^';s^> (139ing, l.OOmmoDs ^m:h^)^A (276 
mg, 2.00 mmol )s 1, A-Vir^'^y (2mL) ^JP^iD^ji^Ts -^Sli&^^fco 

. y-;i/=100/l~20/l) trSiMLs ISfB'fb^t) (70.0 mg, 0.372 mmol) -^m^o 



'H m (CDCI3) 5(ppm): 8.35 (IH, d, J = 1.9 Hz), 7.55 (IH, dd, J = 8.6, 1.9 
Hz), 6.42 (IH, d, J = 8.6 Hz), 5.39 (IH, a), 3.37 (2H, d, J = 5.4 Hz), 0.70-0.59 
(4H, m). 

APCIMS (m/z): 189 (M + H)* 

T5.y 

(1)1- (T^y^^;i/) y^u^>^)iT^y 2imm 
N- 0^7 :ii~)i^^uy) T^yr-fe (5. 00 g, 22.7 mmol) ti, 

4-S^7*D^y^J^> (5.88 g, 27.3 mmol) (DhJV:^y (10 mL) ^Wi^^y^yj^Y 
i;x^;i/T>^->i7A^>p K (500 mg, 2.20 mmol) t 50%7miti- h V •i7A;d<^ 
m (18.2 g, 22.7 mmol) ©M^i^trzK^^TT^^TL-CiJD^fco ^?gT— Mlftfe 

m s;s^g<&iilitfeo a^<^i^u*>y;u*^A^PTh^^7^- (^x^^f-w 

«xg^;i/=l/l) T«U l-i^/'y-l- [N- (i;7x-;V;^^l/» 7^ 
y] S>^'P'^>^>^THF (200 mL) t^MU 2 mol/L (4 mL) ^JPX.§^7? 

~iife«#bfeoSjSi?s=&^^pp*;vA-e 2 [Ei»bfc^. TkM^mmLmw- (i.58g) 
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:ifi^x.^J-)l (200 iL) icWLs -Bit^^ (270 mgX (5.35 mL) 

^MtT^mT (50psiX 36°Cr'-te;i&^^feo -fe^-f V^MMmitLXRHt^m 

<b^t/ (1.21 g, 6.44 miol) ^mzo 
m: 28% 

'H NMR (D2O) (5(ppm): 3.28 (2H, s), 1.85-1.72 (8H, m). 
APCIMS (m/z): 115 (M + H)^ 

( 2 ) 80 J;lBlfl|^c;&at: J: 81 ( 1 ) H^mhtz 1 - (7 ^ y p< 

$/^D-^>^;i/r^> 2mi^ (2.07g, lO.Ymmol) J; iJSIB'fb^tl (1.21 g, 5.58 
mmol) ^-nJ^Kbfco 
IR*: 52X 

'H NMR (CDCI3) dim)- 8.35 (IH, d, J = 2.2 Hz), 7.52 (IH, dd, J = 8.9, 2.2 
Hz), 6.41 (IH, d, J = 8.9 Hz), 5.71 (IH, m), 3.33 (2H, d, J = 5.4 Hz), 1.83-1.41 
(8H, m). 

APCIMS (m/z): 217 (M + H)' 

#%«?|J82: 2- t:US^>-2-^;i/r$y] T^*x'>^>- 

(1) 2 - {TK^^^)\^) -2-Tv^>-^-r5.y 2^mm. 

W&-t^^^m 85 }innU1o^^l:2-T^-^y^ (3.00 g, 20.0 mol) ct 
DlilB-fb^i^ (3.23 g, 11.2 mol) ?&^figLfco 
W: 56% 

'H NMR (D2O) <5(ppiii): 3.51 (2H, s), 1.96-1.65 (14H, m). 
FABMS (m/z): 181 (M + H)* 

(2) #%««J80i:l^1i^?5^t:ctt)±IBt^figtfc2- {TKJ^"^)^) -2-T 
^•^y^i-TXy 2J^M(1.27g, 5.00mmol)J;D^IB^b-^^(928mg, 3.29mmol) 
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'H NMR (CDCI3) <y(ppiii): 8.34 (IH, d, J = 1.9 Hz), 7.48 (IH, dd, J = 8.9, 1.9 
Hz), 6.40 (IH, dd, J = 8.9, 0.54 Hz), 5.87 (IH, m), 3.56 (2H, d, J = 5.1 Hz), 

1 

2.03-1.66 {14H, m). 
APCIMS (m/z): 283 (M + H)' 

##^J83: 1- t:Ui'>-2--f;i/T^y] 
(1) 1- i^i7u:t^^)VTK> 2Mig 

'^mt^^^m 85 }inm^-^^-^ty^^^^i' (lo.i g, so.o mmoi) 

mAih-^m (3.01 g, 13.1 mmol) ^^figtfeo 
M 

•HNMR (D2O) <:r(ppBi): 3.21 (2H, s), 1.79-1.46 (14H, m). 
APCIMS (m/z): 157 (M + H)^ 

( 2 ) ##^J 80 hnmti:l5^\c cfc D ±fBT'^fiE bfe 1 - ^ 7 ^ ^>^ut 
^^)VT%y 2J^Km (1.15 g, 5.00 mmoi) J:Dgi3-fb^ (1.01 g, 0.390 mmol) 

IR^: 785i 

'H NMR (CDCI3) (5(ppm): 8.33 (IH, d, J = 1.8 Hz), 7.48 (IH, dd, J = 8.8, 1.8 
Hz), 6.56 (IH, d, J = 8.8 Hz), 6.31 (IH, t, J = 6.0 Hz), 3.64 (2H, d, J = 6.0 
Hz), 1.80-1.26 (14H, m), 
APCIMS (m/z): 259 (M + H)' 

##^J84: 1- [(S-i/^^y fUi;>-2— f;!/^^^) '^^Xi-y^)yT 

(1) 1- (T^y^^^;!/) S/^P7*5^;i/7^> 2«^ 
^xn-r^##<^J 85 }LnW^1iW<tiy>PVi-:r^ jy (5. 00 g, 71.4 mmol) J;!9^ 
i3<b^ti (5.14 g, 29.5 mmol) ^^figtfec 



158 



wo 02/051836 



PCT/JPOl/11578 



'H NMR (D2O) (y(ppm): 3.38 (2H, s), 2.36-2.16 (4H, m), 2.03-1.83 (2H, m). 
APCIMS (i/z): 101 (M + H)' 

(2) mm% (2) i:lil^5&;:&S(Cct^)±i3t-&figbfcl- t/ 

^U^^)]yTS.> 2MJg(865mg, S.OOmiol) ct t)^f3<b-&tl (497iiig, 2.45iiimol) 

m: m 

'H NMR (CDCI3) (^(ppm): 8.37 (IH, d, J = 2.4 Hz), 7.51 (IH, dd, J = 8.9, 2.4 
Hz), 6.44 (IH, d, J = 8.9 Hz), 5.67 (IH, brs), 3.49 (2H, d, J = 5.4Hz), 2.13-1.69 
(6H, m). 

APCIMS (i/z): 203 (M + H)* 

#%«?|J85: 1- [(5-S/Ty lfi;i^>-2-'f;i/T5y) iy^U^^i^)V 

(1) 1- ^>^v^^i^}iyK> 2MmM 

i/^D^^-t)-y> (9.80 g, lOOmiBolX M'ihTyE-^l, (10.6 g, 200 mmolX 
t^T>'fb:>- h V-^A (4.90 g, 100 lIImol)^ 28%T>^:^T7jc (20 ml) 

;i/ (180 mDs 7jc (100 mL) izmMu 5ov^ smm^^^^^tco m^m^miMm 

4 mol/Lig«^-l, 4 -i^:t^i^->W'(50 mL) <^JO^s 

tfco ^L<D^0^x.^ y^—)]/ (400 mL) t^Mt-^-fbS^ (1.00 g, 4.41 lllInol)^ 

tJi^ (20 mL) <&j!jnx.7XlNT (50 psi)s 36°C-^-B^&Sj;&^-&feo -fe^^ 

Hft^J i: tt SM^ 53i b m b# ^ tifc^mti^ 2 - ; V 

)?)^^S;^^bs lilB^b-^tl (7.28 g, 36.0 mmol) ^mtzo 

iR^: 36X 

'H NMR (D2O) dim)- 3.27 (2H, s), 1.77-1.39 (lOH, m). 
APCIMS (m/z): 129 (M + H)' 
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(2) ±iBT'^fiatfcl- {7^^^^)l) 'yi7U^^t/}lTK> 2Mti (1.00 
g, 5.00 mol) ^^^y-Jlizmmh BioRad AG {^MMU) 1-X8 ^:tyiS.^Vif 
y (14 g) ^M^yJ-ibLtzm^MLtzc 6m^W^^. 2-^^00-5-^:^ 
yt:iji;> (695 nig, 5.00 mmoDs N, N-i^-f V7°D ^ > (1 mLX 

1, (20 ml) ^JP^Mil^Ts -tfeS/iS^-^fco SJi&?£tM 

^^ >; V^yy^-{^ D d4^;I/A/^ ^y-;i/= 100/1 
-6/1) T-MU miit^<^ (916 mg, 3.97 mmol) 
W: 79X 

'H NMR (CDCI3) (S(ppiB): 8.34 (IH, d, J = 2.4 Hz), 7.49 (IH, dd, J = 8.6, 2.4 
Hz), 6.61 (IH, d, J = 8.6 Hz), 6.54 (IH, t, J = 5.9 Hz), 3.85 (2H, d, J = 5.9 
Hz), 1.79-1.46 (lOH, m). 
APCIMS (m/z): 231 (M + H)* , 

: 2-;^^)l-l- (4--hDT:::Uy) - 2 -^O t:;i/5'^ > 
4-7;i/;tD-hP^>-fe*>(2.12iiiL, 20.0iii]nol)®l, 4-i>:t^'^> {ZOmL) 
jK^:3b'J'>A (3.04 g, 22.0 mmol) RXfl, ^ -2-^^)1^ 

u/^y (4.19 mL, 40.0 mmol) ^M^s smmm^mMLtzo Rmm^mmLxm 
mmm^^tz'^s ^\:'tzmm^^h)v:^y'cm\y. mb-^t) (4.42 g, 20.0 

mmol) ^^^^^BtLXmtzo 
»: ^&&0 

'H NMR (DMSO-de) d> (ppm): 7.95 (2H, d, J = 9.7 Hz), 7.12 (IH, br s), 6.72 (2H, 
d, J = 9.7 Hz), 3.02 (2H, br s), 1.50 (2H, br s), 1.04 (6H, s). 
APCIMS (m/z): 208 (M - H)^ 

i-7'-Uy-2-p(^;b-2-:rDi^;i/T^> 
(1) y-2-y<^)i-2--Vuyu;iy 
T-U >(9.11 mL, 100 mmol)CDp(^y-;i/ (30 mL) --hU^UAy 
(8.98 mL, 100 mmol)> h U b> B (0.500 mL) ^m^tzo ^g^T-StSnMrnt^c 
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t^^zn *;i/-7U> (7.49 mL, 100 moi) $?iTbs ^ <^\z.mnmw\.tiii^^m 

^ ^ y-;i/-eiKB^<^?5fe^x «bT i -r- u y - 2 -^^)\^- 2--yu ytu^ 

y (13.0 g, 67.0 mmol) ^Iffeo 
IK*: 67X 

(2) (1) T'#fe l-:p-'Jy-2-p<f-;i/-2--hD7'D;l> (2.00 g, 10.3 
mmol) CDp(^y-;P (20 iLK (20 ml) 0°C-e5iSS* (4.00 g, 

61.5 mol) ^inx-s ^StE^F^a^tfco -fe^^ h5&MB«)^Ji:b-CSM=&5 

MffT«^®*br^gfB'fb^tl (1.59 g, 9.68 mmol) <&#fco 
94X 

'H NME (DMSO-dj) 5(ppm): 7.07-7.00 (2H, m), 6.63-6.58 (2H, m), 6.50-6.44 (2H, 
m), 5.35 (IH, t, J = 5.8 Hz), 2.84 (2H, d, J = 5.8 Hz), 1.05 (6H, s). 

##^J88: 1- i\-^yT JT-') J) - 2 - 2 -ruiiJVT 

4-7;i/^n- hD^>-fe*>©'f-tt)»3k:4-7;i/:tD^>v*-b (2.42 g, 
20.0mmol) g^t:i>';:i»>y;i/;b7A^D-x' h;J^^7'f — (Chromatorex(§ 

Wli) NH. ^:^1J->/^DD*;i/A=2/l) TMI^bfeMfis # 

%fJ86i:l^^®»#{;T^g|3^b^t/ (456 mg, 2.40 mol) ^ntco 

m: m 

'H NM (DMSO-dj) 6{pm): 7.41 (2H, d, J = 8.9 Hz), 6.71 (2H, d, J = 8.9 Hz), 
6.50 (IH, t, J = 5.7 Hz), 2.93 (2H, d, J = 5.7 Hz), 1.47 (2H, br s), 1.04 (6H, 
s). 

APCIMS (m/z): 190 (M + H)* 

1- iv-y-i^i^y) -2-^^)\^-2-zru\i)]/7Xy 

T-V>(Di^t>^i:iV-T-i^i^y (6.15 g, 50.0 mmol) ^^msitm 
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mi:iLXmtdih^^ (3.80 g, 28.4 miol) ^ntzo 

'HNMR (CDCI3) ^(ppBi): 6.72 (2H, J = 9.2 Hz), 6.63 (2H, d, J = 9.2 Hz), 4.75 
(3H, br s), 3.70 (3H, s), 3.08 (2H, s), 1.28 (6H, s). 
APCmS (m/z): 195 (M + H)* 

##W0: 1- [4- (N, N-i^p<5";i/T$y;^;i/4^-;i/) T-*)y^} -2-^ 
^;i/-2-7'otf;i/T^> 

(1) 4-7)]^^v-i- (N, N-i^^5^;i/T^y;^;i/^-;i/) ^>M> 

4-y)]^tu^>^>7.)\^t^-)l^u'^^ K (1.95 g, lO.Ommol) ®THF (40 mL) 
h ';xf-;i/r^> (2.09 mL, 15.0 iiiniol)^ 50SS >7jcM (1.26 

mL, 14.0 mmol) ^^^i^T'JJDXs |pIfiJtT-20^P^ti#bfco SJSr^*»®J:^5^;i/T# 

*b-c4-7;v:tD- 1 - (N, N-i^^5^;i/T$y;^;i'*^;i/) -^>-te*> (2.03 g, 
10.0 mol) ^mtzo 

(2) ( 1) T^ffc4-7;b:^P- 1 - (N, N-i^p«^;i/r^y:^;i/*-;i/) ^> 
•fe*> (2.03 g, 10.0 mol) tS^-f V7*Pl^;i'X^;i/r^> (2.26 mL, 13.0i]miol)s 

1, 2-S^r^y-2-p<5^;i/rp;'^> (3.14 mL, 30.0 mol > ^iPx.s 170°CT-10 
^F^JPM#bfco 2mol/L TK^Ib:^ h U C^ATk^^g^^iD^s 7KJi=&^ D 

. (Chromatorex(§i^«) NR. 7 9i^^)^yT. 'x^itW^^D D*;i/A = l/1) 
UMb. ^IB'fb'&t) (956 mg, 3.52 mol) ^Utzo 
im: 35X 

'HNMR (CDCI3) 5(ppi): 7.55 (2H, d, J = 9.2 Hz), 6.64 (2H, d, J = 9.2 Hz), 4.83. 
(IH, t, J = 5.7 Hz), 3.00 (2H, d, J = 5.7 Hz), 2.66 (6H, s), 1.21 (6H, s). 
APCIMS (m/z): 272 (M + H)* 
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##m : - {4-;<^)l^tT-*) y^) - 2 -7*0 t:;i/T ^ > 

(1) 2-;^^)V-l- (4-p<5^;i/^;rrr.i;y) - 2 h D7'd;'5> 
r-U>©f^t)D{3 4-/5^;i/^:t7-U> (1.55 ml, 12.5 mmol) ft 

vyu^Vy (1.44 g, 12.0 mmol) ^Iffco 
JR*: 48% 

(2) 1 -7::iyy-2-^g^;i/-2 hD7*D/l>®{tt)Dt2-^5^;V- 1 
- (4-^5';i/5^;tr-U7) -2--hD7'D>'t> (TOOmg, 2.91iiiiol) ^fflV^s 
g^tS^ U ii^Jli^^A^ o V h 7 - (Chro]Datorex(gi^S1i) NH. 7 i^t/ 

Vi^r. ^^t^>/^DD;^;^A=2/l) fcTHi^LfeWlix #%W7 (2) ^isi 

aCLT^IB^b^tl (510 mg, 2.42 mmol) ^tf fco 

'HNMR(CDCl3) dim)- 7.20 (2H, d, J = 8.8 Hz), 6.59 (2H, d, J = 8.8 Hz), 4.18 
(IH, t, J = 5.9 Hz), 2.94 (2H, d, J = 5.9 Hz), 2.34 (3H, s), 1.18 (6H, s). 
APCIMS (m/z): 211 (M + H)* 

##«^J92: 2-^^)1-1- (p-h;Mi^y) - 2 -7°d t^;i/T^ > 

r-';>®«ifc)bt:p- h;WS^> (1.07 g, lO.O mmol) mWil^i^Oti 
^JVti^A^U-^V^^y-f— (Chromatorex(^i^^^) NHs 7:i/i>UJ'7. 
•9->/Mx5^;i/=5/l) t:■tMMtfcW31^{i^ #%^J87^|Blil{3 bT*ii3'fb^ti(500 
mg, 2.80 mmol) ?^t#fco 
W: 2©M 

^HNMR(CDCl3) <5(ppm): 6.96 (2H, d, J = 8.4 Hz), 6.56 (2H, d, J = 8.4 Hz), 3.93 
(IH, t, J = 5.9 Hz), 2.93 (2H, d, J = 5.9 Hz), 2.22 (3H, s), 1.27 (2H, br s), 
1.16 (6H, s). 

APCIMS (m/z): 179 (M + H)* 
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1- {4-^^>^)l^t^-)]/T-^)y^) -2-^5^;i/-2-7°Df;i/T 

(1) 1- {4-;<^y7.)Vt^~)]/T-^) ^) -2-^^)'\y-2--\uyu)\y 
#%^J91 (1) T-#e>tb?)2-p<^;i/- 1- (4-p<^;i/5^:tr:::>jy) -2- 

-hD7°D;i> (650 mg, 2.70 mmol) 0^DO*;i/A (25 mL) ^rttO°CT'70%7( 
^-^>DD}iSM^ (1.53 g, 6.22 bdhoI) ^JPXs g?aT-mP^»bfco SJi& 

(2) l-7-Uy-2-^5";i/-2--hD7*o;'?>0f^t>Dt (1) -e^§fc^ 

##^J87 (2) t|5l«JcLT^H3<b^tJ (161 nig, 0.664 mol) ^nfz.o 

'HNMR(CDCl3) d(ppn): 7.68 (2H, d, J = 8.6 Hz), 6.65 (2H, d, J = 8.6 Hz), 4.96 
(IH, br s), 3.02 (2H, s), 3.00 (3H, s), 1.50 (2H, br s), 1.21 (6H, s). 
APCIMS (m/z): 243 (M + H)* 

2- ^5";i/-l- (4-t^D';>^^;i/;^;i/4t::i;i/7'-i;y) -2-yx2 

V'^i-)VTXy(D^t)\)\L\LXi^)Vy (1.09 mL, 13.0 mmol) ^fflV\ ##fiJ90 
hlBl^tbtlilB'fb^tl (416 mg, 1.40 mmol) §|#feo 

*HNMR(CDCl3) d(ppm): 7.60 (2H, d, J = 8.9 Hz), 6.63 (2H, d, J = 8.9 Hz), 4.82 
(IH, t, J = 5.7 Hz), 3.22-3.17 (4H, m), 2.99 (2H, d, J = 5.7 Hz), 1.79-1.72 
(4H, m), 1.46 (2H, br s), 1.21 (6H, s). 
FABMS (m/z): 298 (M + H)* 

1- [4- (N, N-i;x^;i/7'^y;^;i/4^-;i/) r-'jy] - 2-^ 
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^:/?i^)l^y5^y(DiW\)l^i^:^9)\^T^> (1,34 ml, 13.0 mmol) 

m%tnmi^Lxmmi\j-t^ (1.19 mg, 3.97 moi) ^mzo 
m: zmm 

^HNMR (CDCI3) d(ppm): 7.57 (2H, d, J = 8.8 Hz), 6.61 (2H, d, J = 8.8 Hz), 4.77 
(IH, t, J = 5.7 Hz), 3.18 (4H, q, J = 7.3 Hz), 2.99 (2H, d, J = 5.7 Hz), 1.35 
(2H, br s), 1.20 (6H, s), 1.12 (6H, t, J = 7.3 Hz). 
FABMS (m/z): 300 (M + H)* 

##W6: 1- (4-7;^:tP7'-';y) -2-?^^Jl-2-y'U\^JVTS,> 

(1) 1- (4-7;i/;tDr::i'jy) - 2 -^5^>l/- 2 -- h D7'd;'^> 
r-';>CD<tt)Dfc4 -7;i/:tOT-'; > (2.84 nL, 30.0 mnol) ## 

W(l) hliiatlb-t 1 - (4-7;1'^d:p-iJ7) -2~^^)l-2--hu 
7'd;1> (4.04 g, 19.0 mmol) ^ntzo 
m: 64% 

'HNMR (CDCI3) (y(ppm): 6.93-6.84 (2H, m), 6.60-6.53 (2H, m), 3.79 (IH, br s), 
3.56 (2H, d, J = 7.3 Hz), 1.65 (6H, s). 
APCIMS (m/z): 211 (M - H)" 

(2) (1) T•^tfel- {4-y)itu7-V^) -2-^^)V-2--\^uyt3;^ 
y (2.12g, 10.0 mmol) (D:^^J-)y (15 mL). tK (15 mL) (1.00 
ml, 12.0 mmol). M\^yy'^—tfh (1.34 g, 25.0 mmol). -^—ii-v^ • 
1/--X (Org. Synth. ). B5#. 855MtiB«0M^tti&oTf#e>tlSM^-^^ 
^ (3.28 g, 50.0 mmol) W^tl. JPM^bfco SJS&H^^*^ mP^^. 2B#P^mt 
^?>t:M^ (1.00 mL, 12.0 mmol) *ijn^. H-S^P^JpM^^^ftfco -b^^' h 

7jcgS^-7 ^ 5^ •> A T-^M. M£ET W ^ b T^IBf b^ti ( 1 . 20 g, 6 . 58 mmol ) 
IR*: 66X 
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'HNMR (CDCI3) d(ppm): 6.92-6.82 (2H; m), 6.61-6.53 (2H, m), 4.01 (IH, br s), 
2.91 (2H, d, J = 5.1 Hz), 1.23 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 183 (M + H)' 

1, 4-i^i7Vtiy^^V> (1.99 g, lO.Omol) CDt:Ui^> (lOmL) ^Mtc, 
1, 2-i'T^y-2-p(5=-;i/7*D;0 (3.14 mL, 30.0 mol) mwX^ T^mw^ 
mmLtzc HM<^lilltfe^{l 2lnolA7m'^b::^ h 'J ^ l^yicmW-^M^. ^m^9 

=15/1; WA(i^^DD;^;i/A : M7'>^-:*^7jc=10:l,v/v ^&^i-^m^?^U 
tife^^) ^3TMML^ mmb^m (2.22 g, 8.85 mol) ^f#feo 
JR$: 89% 

'HNME (CDCI3) 6(ppm): 8.18-8.13 (IH, m), 7.91-7.81 (3H, m), 6.14 (IH, t, J = 
5.1 Hz), 3.56 (2H, d, J = 5.1 Hz), 1.49 (2H, br s), 1.26 (6H, s). 
APCIMS (m/z): 251 (^^CIM + H)% 253 (^'CIM + H)* 

##1^J97-e#^,tlfe2-7'^y-N- (4-^DD- 1 -7^$7^S^^;i/) -2- 
:^^)\^rv\^)]/T^y (1.00 g, 3.99 mmol) (20 mL) ^r^t^Jf^^T 

>^-e7A (5.03 g, 79.8 mmol) s M f^vi/^h-^^ (50%^7jc, 300 mg) § 
J0^> tS#L:fei)S^4I^P^JD^M^bfco 

tlfeM{I^>*i> □ pp< ^ X 2mol/L 7m'^b:^ h 'J A7Jc^r«^&^D^^ 7j<l^i?^ D 
T^iE^b'&tJ (830 mg, 3.84 mmol) ^mzo 



166 



wo 02/051836 



PCT/JP01/11578 



'HNMR(CDCl3) <5(ppi): 8.90 (IH, s), 7.92-7.88 (IH, i), 7.79-7.75 (3H, i), 6.09 
(IH, t, J = 4.3 Hz), 3.62 (2H, d, J = 4.3 Hz), 1.58 (2H, br s), 1.26 (6H, s). 
APCIMS (m/z): 217 (M + H)* 

: 2-7^y-2-p<5";i/-N- ( 3 - fc: •; ^i^-^P) 7-Dt^;ur^> 

Hlt#fF97/24124 (W097/24124) tfB«©3-^PDfU^S^> (770 mg, 6.70 
iiol) {C, 1, 2-V7XJ -2-^^)'\/yxiAy (1.39 iL, 13.5 mol) iiN, 
N-i^-r V7°Pl^;i/x^;i/r^> (3.48 mL, 20.0 mmol) ^Jn;ts 170°C-?rlM# 

[Chromatrex (^i^«) NH^ 7 i^i^ U i/y's ^ y - 

;i/=9/l] -eMU SIBib^tl (948 mg, 5.71 mmol) <^^§feo 
85X 

NMR (CDCI3) 6 (ppm): 8.50 (IH, dd, J = 4.3, 1.4 Hz), 7.13 (IH, dd, J = 8.9, 
4.3 Hz), 6.71 (IH, dd, J = 8.9, 1.4 Hz), 5.43 (IH, m), 3.36 (2H, d, J = 5.9 
Hz), 1.20 (6H, s). 
APCIMS (m/z): 167 (M + H)* 

##W00: 2 -7^^7-2 -p<5';i/-N- ( 4 - f U ^ 7°Dt:Vl/7'5> 
(1) 1, l-VTXJ -2-^^)\^zru)\y (2.59 mL, 25 mmol) ©THF (50 mL) 
^rtt, M:;bU'>A (4.14 g, 30.0 mmol) StJ^ 4, 6 -i?^ D D U ^ i?> (2.55 
g, 17.0 mmol) ^JO^s ^©-t: mil3$bfco S;it^rt§M^^ Wk'^'^mx^X'^ 
e> tife^^ t f> U * -J^;!/ V A D T h ^ ^ 7 - [Chromatrex (IM^) NHs 
7i^S/Ui^T. 0^x5^;i/~mx5^;i//p<^y-;i/=9/l] TUS^U 2-T^7 
-N-(6-^PD-4-li'; ^i;x;i/)-2-^5";V7'Pl:^;i/T5>(2.58g, 12.8 
mmol) ^#fco 

'HNMR (CDCI3) (S(ppm): 8.33 (IH, s), 6.38 (IH, s), 5.80 (IH, m), 3.20 (2H, m), 

1.23 (2H, br s), 1.18 (6H, s). 

APCIMS (m/z): 201 ('^CIM + H)^ 203 C'CIM + H)* 
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(2) (6-^'PD-4-t:'Mi^-;i/7'^y) 

Dh';i/5^^> (2.58 g, 12.8 mmol) ®x^y-;i/^?^ (50 mL) fcs Wn'^Vt) 
h-m. (505^^*, 1.00 g) \L^^TyPc-t)h (8.20 g, 130 mmol) >&in^Ts 

i> U 7b ^A^^Dvh^'^y^ - [Chromatrex (§«g) NH. 7 
Ui-Ts mj^5";i/~mx^;i//p<^y-;v=9/l] T-Mbx ^IB'fti^tl (2.03 
g, 12.3 mmol) ^^ifco 

'H NMR (CDCI3) 6(ppm): 8.54 (IH, s), 8.23 (IH, d, J = 5.9 Hz), 6.36 (IH, dd, 
J = 5.9, 1.1 Hz), 5.53 (IH, m), 3.23 (2H, d, J = 5.1 Hz), 1.41 (2H, br s), 1.18 
(6H, s). 

APCmS (m/z): 167 (M + H)' 

0%mm : (5-^^5^>;^;i/*-;i/-2-t';i^;i') -2-7^^ 

1, 2-i^T^y-2 -^5^;l/7•Dy^•> (1.66 mL, 16.0 mmol) CD 1 , 
^V-ymm (20 mL) ^^5bU>>A (2.76 g, 20.0 mmol) RmmmMhtzZ 
-^PD-5-^^>;^;i/*:^;i/t^U2^> (8.00mmol) %JOX.s S^^JdM^L 

;i/*7A^D-7h^77^- - [Chromatrex (^^«) NH^ 7 U Ts B^^x 
^;i/~i^lgx^;b/^^y-;i/=9/l] t-lfSMU ffilB-fb^ (1.94 g, 8.00 mmol) 

IR^: 50% 

'H NMR (CDCI3) d(ppm): 8.57 (IH, d, J = 2.4 Hz), 7.78 (IH, dd, J = 8.9, 2.4 
Hz), 6.46 (IH, d, J = 8.9 Hz), 5.75 (IH, m), 3.29 (2H, d, J = 5.7 Hz), 3.03 
(3H, s), 1.29 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 244 (M + H)' 



168 



wo 02/051836 



PCT/JPOl/11578 



(1) « [^^^-:^;^•;t^•^X'fi>:^;^•'!^^X^'J-(J. Med. Chei.K 16 
#s 319M (1973^) ] IB«0 2-^DD-5-^^;V^/M::;Ui^> (5.89 36.9 
mol) 0T-kh=-hVJl (200 mL) ^zR (200biL) OU-^^^i^. ;t^V> (g^^ 

(91.0 g, 148 mmoD^^JPtTs 4 S-CT: 1 OI^P^a^^Lfco Kft:^m^mU^ 

it><t Dsg^'ftiLx 2 7:^PD-5-^^>;^;i/*-;i/i^';i^> (5.66 g, 29.5 

mmol) ^mtzo 

'H NMR (CDCI3) d(ppiD): 8.94 (IH, d, J = 2.4 Hz), 8.17 (IH, dd, J = 8.4, 2.4 
Hz), 7.55 (IH, d, J = 8.4 Hz), 3.13 (3H, s). 
FABMS (m/z): 192 (^^CIM + H)*, 194 (''CIM + H)* 

( 2 ) 3-P >y/1ii$fF647639{cfBig©4 -tert-:r h ^^>ti)l7fs-)lT^ ^ - 4 - 
/.^)l\^^Vi^y (1.93 g, 9.0Bimol) Ol, 4-i^:^^^>mm (20 mL) fc^ ^ 

(2.79 g, 20.0 mmol) 2 D D- 5 ^J' tr U 
(1.15 g, 6.00 mmol) <^JPx.s m^jimtfeo S^*rS<^Sia*-e^^^tTM 

1?->/I^Mx5^;i/=l/l)T*3iMU 4-tert-yh:apS/5b;i.j}<-;i/T3y - l-(5 
-^^>:^;i/7}^-;V-2-l^Ui^*;i/) -4-^^;i/h*^US^> (2. 12 g, 5. 79 mmol) 

'H NMR (CDCI3) 6{vw): 8.62 (IH, d, J = 2.7 Hz), 7.84 (IH, dd, J = 9.2, 2.7 
Hz), 6.65 (IH, d, J = 9.2 Hz), 4.43 (IH, br s), 4.00 (2H, ddd, J = 13.5, 4.6, 
4.6 Hz), 3.43 (2H, ddd, J = 13.8, 10.5, 3.2 Hz), 3.03 (3H, s), 2.12 (2H, d, 
J = 13.5 Hz), 1.68-1.55 (2H, m), 1,44 (9H, s), 1.40 (3H, s). 
APCIMS (m/z): 370 (M + H)* 

(3) 4-tert-7*h:3ri^>b;i/:^*-;i/T^y- 1- ( 5 ^ >:^;v*-;i/- 2 - 
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mL) ^jc^^Ts MJ7;i/;tDM (10 mL) ^muLtzo m^m^mu^-T: 3mm 

mnLtzo SJi&^<^MtT^i^tlfeM^x^y-;l/fcWU BioRadAG (^^ 

iiM^?iiitriiH3^b^t) (1.28 4.77 moi) ^mtzo 

iR*: 64% 

NM (CDCI3) (5(ppm): 8.61 (IH, d, J = 2.7 Hz), 7.82 (IH, dd, J = 9.2, 2.7 
Hz), 6.65 (IH, d, J = 9.2 Hz), 3.89-3.80 (2H, m), 3.73-3.63 (2H, m), 3.03 (3H, 
s)j 1.69-1.45 (4H, m), 1.32 (2H, br s), 1.21 (3H, s). 
APCmS (m/z): 270 (M + H)* 

##«?iji03: 4-7'^y-4-^^;p- 1- (5-^g^;i/-2-t;';i^;i/) f-^us^ 

JjX*: 3335 

IH NMR (CDCI3) (5(ppm): 8.00 (IH, d, J = 2.7 Hz), 7.28 (IH, dd, J = 8.9, 2.7 
Hz), 6.60 (IH, d, J = 8.9 Hz), 3.60-3.43 (4H, m), 2.18 (3H, s), 1.69-1.46 (4H, 
m), 1.34 (2H, br s), 1.17 (3H, s). 
APCIMS (m/z): 206 (M + H)* 

##^J104: 4-5^^7-4-^^;!/- 1- ( 3 - f U ^i^-;i^) 

2 _>j7 D D - 5 - h y 7;i/:tn^ ^;i/b- 'J ^ fc^ lit !^^9724124HfB 

3 - ^ D p u ^'jy^mw ^nm^yiwm^ tx^jBib^^ttfeo 

JR^: 36% 

'H NMR (CDCI3) (5(ppiD): 8.54 (IH, dd, J = 4.3, 1.4 Hz), 7.17 (IH, dd, J = 9.3, 

4.3 Hz), 6.91 (IH, dd, J =9.3, 1.4 Hz), 3.80-3.61 (4H, m), 1.71-1.61 (2H, m), 
1.58-1.49 (2H, m), 1.34 (2H, br s), 1.21 (3H, s). 
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58ii; 

'H NMR (CDCI3) 6(ppm): 8.26 (2H, s), 3.92-3.69 (4H, m), 1.74 (2H, br s), 

1.63-1.42 (4H, m), 1.19 (3H, s). 

APCIMS (m/z): 271 ("BrM + H)% 273 ("BrM + H)* 

#%W06: 2-p<f-;i/-l- (N-^^;i/T-';>) -2 -7°Dl:f;bT^> 
4-7JlytVT-^)y(Di^t)bizN-;<^)Vy-Vy (3.25 ml, 30.0 mmol) <^ 

m\ ^^m%tmmi^brmmit'^^ (2.04 g, 11.4 mmoi) ^ntco 

'H NMR (CDCI3) (5(ppin): 7.22 (2H, dd, J = 8.6, 7.4 Hz), 6.84 (2H, d, J = 8.6 
Hz), 6.69 (IH, t, J = 7.4 Hz), 3.24 (2H, s), 3.03 (3H, s), 2.17 (2H, br s), 
1.18 (6H, s). 

APCIMS (m/z): 179 (M + H)^ 



'fb-^tH lOOmg 
% m 6 0mg 

3 0mg 

4^* U \f:-;]/T)V::i —JV 2 m g 

:;^x7''J >^x'^^i/'>A Img 
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mMmz-.mi 

ft-^tll 15 0mg 

% m 280mg 



nmzx[) diom^ii' ^ta^iyv^y mi ^imt^ o 
mmm 40 g 

p-t h-D^i^gllMx^;u 40mg 

p-t KD^i>'§Jt#^^Dt:;i' lOmg 

h p^i; — 7 1/— /t— 0. Icc 
:itiiZ7K^MtX±M 1 0 0 c c i:-r^o 



[7'f;i/3}s^7'-e,(Villhauef etal.), ^SliNfi^ 6011155] IBS 

3000^p]II(3T20^P^^^it^-r§c:^:{::J:!^«<^^iSU ^s^fflLfco m^y^^:^7T- 
(i. HEPES(«,fliiJg 25 mmol/Ds SU^s Mb::^ h U •> A(g|^aS 140 mmolA)^^ 

fco 7>j/4z>f tt||fe^JS96'i;x;l/7•l/-^?^^V^T^T^■Dfco :^Jmi::Um^ 
yyjl^ 2 /iL »bs 5.!y hJfiirf 25 /zk Sl>\ Mih-^^^^^^MSO mmol/L) 
§^trMJ^&^^•^>7 7-25 >aL $i/nx.Tv ^UlCXSMmmVtzo #«^^ =&->x 
Gly-Pro-AMC (AMC:7-7 5 ^ -4-^ T 'J » (ftHilS 50 /zmol/L) ^ 
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fco ^!(:i^tDPP-IV«tctDWbfeMCA^. 390 ran T-M^tl2) 460 nin®^^ 

DPP-IV|5SS^tt=100x {1- (Fs-FO) / (FIOO-FO) } 

FlOO : «^»bfc^^® AMC ©^^g 

FO : ifa?|§»b^d:*^-:jfeJi-^® AMC ©^^fclg 

IS^^Jgmfis DPP-IV©rStt^5 0%PIS-r§M (I Cso) T-^bfeo 
2 ^IZ^iTo 





DPP-IVES ySM ICso , nmol/L) 


101 


31 


103 


61 


201 


392 


204 


20 


206 


32 


207 


15 


221 


27 


226 


18 


233 


19 


238 


11 


403 


124 


407 


20 


501 


23 


524 


34 


529 


26 


602 


41 


703 


53 
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mm 2 : jfiiM±#jfP»ffl 
24 mM-kVtz. Wistar I^Mtt^ y h (9 M^s U A-) ©Jfili|||i<&?|iJ 

^tfc^s Umt^'^^ 30mg/kg©fflfiT-^PiS#Ls (2 g/kg) 

±#Mf^ffl§t^Wbfeo M^aMmffiiJ^^m ismm&^y'^T.^-z (a- 

{3^^bS#bfco iS^=&^3^t:^T Student's t-test t^^V^T p<0.01 T' 



ib^i 0 1 ommmm 





dose(mg/kg, po) 




S mg/dL) 








mm 0 m 






69 ± 2 


127± 6 


101 


30 


68 ± 2 


104± 4** 



Sbfc^^ IS^^b^<&img/kg®^ST*^Pig#b. (2 g/kg) 

^;gpjg-#bfco ^;i/=3-;^ft^t30^^tSt>*jfaSii<&«bs g!:^>fb-&i^®ifii$l 

X h U- (Clin. Chem.) ^ m. 466M (1960#) . i^^'-tJl • • ^ U • 
/IV Di;- (J. Clin. Path.) ^ 22#^ 246M (1969^) ^ P V --^ - ^^ij - 
^ (Clin. Chem. Acta) s 40#s 115M (1972^) s ^ -^r^;^ b U - (Clin. 

Chem.) s 20#. 606M (1974^) ^] t<J;!?«bs IS^'fb'&tl(i0.5%p<g^;i/-b;b 
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^b^t)5 0 1 0im±wm]m 









1i(mg/dL) 




dose(mg/kg, po) 


0^ 








88±7 


197±14 


501 


1 


95±7 


182±16 





Kai 


iiS(mg/dL) 


{b-&tl#-^ dose(mg/kg, po) 


0^ 


mm 30 




120±10 


310±23 


513 1 


109±6 


252±22 



^ 6^ 





m 


|^(mg/dL) 


^b-^tlS-t dose(mg/kg, po) 


0^ 






108±8 


277±18 


233 1 


93il5 


183±8 
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m ^ 0) 9^ m 

1. (I) : 

A-B-D 

A\iw.m t < mw^(D 1 - 'J mm t < mwmo s-^t^j 

»^ b < mmt^o 1 - b- p 'J . gm^ t < lii^gi^© u y sj^ 
^ b < itwm^o 1 - ^ > K u . b < mm^<D 1 - ^ > k >; 
tt^^ b < itwmm 1 - :t ^ ^ t p ^ > K u mm b < (i^^sm© 1 - 

xh^kh-p^yj ;v«s X{±S«l^ b < mm^(D l-^tihYu^yv 
Bit 

a) - (C(RM(R')) kCO- {^^, kltlifi^6(DmB.^mL. R'RXIR'\±. 
[il-XJiM^^-Cs Tk^Ji^s l;KP^i^;i/^s AP>y>li^s i^TJ^. -hP 

mm b < (i^wf^cflg^i^^^m mm b < ji^^sm® T;i/>rr:;i.a, 
mL<mmm(DT)i^~)vm. a^gb<li^™©TU-;^a^ gi^^b<(i 
$m^OT^)\^^)\^&. S^fe^b<{i^W^^0^xP7'•j-;^a^ xiigm^b< 
(il^Si^o^eF p 7 u -;i/:p;v^;i/*^^t A^s § v^ fii^i b^^Ji^^ tig^ bfe 

ii? b 2 00 R 1 As^iil f) ^ o fc 2 oOi^^M^^ i: -iitc ^ T em 

s b < {i#g^©Bga^T;i/dr;vax xiismg b < itwum^mm^mMm 
mt) x-m^H^^. 

b) -CO (CCR^KR")) m- R'St/fR^lis |BI-Xtt^'5:oT^ 
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c) - (C(R5)(R')) „- W^. R'RXfR'lt. ^n^hm 

d) -CO-^ X(i 
Dlt 

-U-V [^^cfs UI±ttm^b<{±#gmcDl^-<7i?>s;^;i/4s X{i7}^tf^7 
i^yp^m^mu Yit-E-R' E(iTO^. -CO-. -C ( = 0) 

mmh<\twmik(DT)]/^-)im. mm^L<it^¥m^(D7)v^-)i^&s mm- 
ST) <fes-r]T*s^ti?)» 

_^A_xA_YA_2;A 

1) WASl>'YA(i. l5l-3^{±^;5;oTs ^*J^^. SS^J^^> -SO-. -SO2 
-s X{±-N (R«^) - (^*. R«^{iluiBR^i:lR]«T'feS) ^^U X'^JiSm 

7jc*M^ ^ 1 •^|^v^fes. gm^ b < itwmm(D7 u 1/ s^^b < mm^ 
©T5;i/^i/>». g^^sb<ii«m©'N5^DTuu>*. mmL<mmm 

(D^y^U7^)-)l7)l^]y>&. (C(R')(Ri°)) ,-[5^4i. qttl*^^ 

6©Si(<&Sb. R':StJfR^''{d:. IBI-Xli^^-^T. 7jc*Jl^s M^b<{iM 
m©r;i/^;i/as ameb<tt#*^©Iga^7'A:^;^a. gj^^b<{i^wm© 

m:^h<itwmm(DT)]y^-)]y^ sm^b<H:^wm®T;i/ 

sm^ b < mm^(D7 u fiH^ b < {il^fi^fe0T^;l/^;^a^ 
sm^ b < immwko^r- D 7 u -;va. tt^^ b < mmmo-^y' UTV -JVT 

JV^^s m n bj^^M^ t LtzR'tR''b mmMi" (3 ^ -c s 

m\^<mmm(DmM^T)v^)m^mt itztzu - (c(rm(r"')) <,-^ 
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>i^-r;i/S<^S-r«-&ttt. V{i7J<*x^i5'^;^^;l/ST-^i:fev^) J:|5itt-e$)?);b\ 
2). W^StJ^Y^lis ^-XJiMfeoTs ^^ii^s i^^Jl^s -so-. -SO2 
X{±-N (R««) - (^pfs R«^{±luBBR'J:l5l«^*-r) S^U X^tt- (C 

m.^^h<mvwM(D^'TUT^)-)\^T)\^^}vm. -SO2-N (R'^) 

nfc H- U 3?:(±g^^b < {i^^gf^® JiiT®a : h U 7;V:tD ^ 

t:D>j;vS. -f^^VU;p^ i^'^yj;!/*. hUr\;u;i/*x v^h^^^u 
X{±GA-Ri^ (^^i. G^Ji, -co-s -c ( = 0) xfi-so^-^^ 
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Z Htiyyy&iim^^titz f U i;;i/ST-feoT J: < s B C 0 - 1 fefi 
- C H 2 C 0 - ^ mtm^i^ Z ^ (±- h D axfi T y tife U 

3. B;b5-C0 (C(R3)(RM) R\ R^ZilJ^mti^ti^tiBUlBi: 

B*s-CO (C(R^)(RM) „,- (^^s R\ R''StJ^m{i^ti^tiSfiiBi:|5l«-e 
D*s-W'=-X'=-Y'=-Z Uct^s WSU^Y Si-N (R«'=) - R« = {i 

(C(R'')(R'°)) , -[Sett's qttl)b^^6®«^^^U R'Z^t/fR'^fis lel-X 

;i/as WWB b < (i^^Sii® T V ;^^r;^S^ B^fe^ b < \tWWM(D-^7- ur^) 
S^^ b < imWM^^^y" n r u -;i/:7';i/^;i/as wn b^^Ji? t^i^^ b 
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a^^-r itctzu - (c(R')(Ri°)) ^-j^^ts^uM(Dmm^R'RV'R'°t^t 
5 . A;6igii^ t < mmm(D 1 - h- p u yntmm b < imm^(D 

Bi^-CO (C(R^)(R'')) ^- (^*. R\ R^Rnmlt^ti^hmmtnm-^ 

D^js-W-X^-y-Z » {^EfJ, X'\t- (CH2) r- (^"^s r{il^)^e.6® 
mm^^t) ^^toU Vf'J^XfYHt-H (R"*) - i^^s R^'lirnmR'tm 

v'UT^)-)VT)V^)\ym. -SO2-N (R^^) (R^«) Ri=^'J;tJfR»« 

h^^^\tR'^^XTiR''mmt^&nm'^}i-'m\^ti^^xmm\^<mmm 

T^;U^^-;l/*^ tl^UJ^ySs ^^l^'^Ui^ySs tr^^S^r:;!/^, 

h 'J 7U;i/Ss t:u'J;^a^ -f^^^/U 

t^^\;u;i/^s h'J:*'\/u;i/S. ^ifV 
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6 . z i z » tsgm^ b < {±#Km® '^T^ D T u -;i/aT" ^ am 4 

9. -W^-X^-Y*-. -W'-X'=-Y'^-xy:-W''-X»-Y''-:6S2ii®^ 
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